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ATOGCGCCGCCGCCGCCGCCCGTGCTGCCCGTGCTGCTGCrcCltSGCCGCCGCCGCCGCCCT^ 

AGCGGCCGCCTGGGAGCCGCGCGTACCCGGCGGGACGCGCGCCTTCCCCCTCGGGCCCGGCTGTMICTACGCGGTGG^ 

CCGCTTGCACGCCCCGGGCGCCGCGGGAGCTGOTGGACGTGGGGCGC^ 

GGCGCGGGGCGCCCGCTGCCGCTCCAAGTCCGGTTGQTGGCCCGCAOTCCCCCQAC^^ 

GCGCACGCACCTl^CCCGGCl^GGAjaCCCGmSCCCGGCTCTGCG^ 

CCGTCCCCGGCGGCTGCGCGGCCGCGCAGCATTCGGCGCTCGCAGCTCCGACCACCTTACCCGCCT^ 
CGCCCCAGGCCCCGCTGTCCCGGCCGTCCCATCTC^CTGCCGCCGG^ 

GCGGCGCGCGGCTGGCGCCGTCCGGGTGGGACTCGCGCTGGAGGCCGCCACCGCGGGGACGCCCTCCGCG 
CATCGCCGCCCCTGCCGCCGAACTTGCCCGAAGCCCGOCKlGGGGCCGf5CGCGACGGGCCCGGCGC30GCACQ^^ 
StSGAGCCTGAAGTTTCCGATGCCCAACTACCAGGTGGCG'TTGTTTGAGAACGAACCGGC^^ 
GCACGCGCACTACACCATCOAGGGCGAGGAGGAGCGCGTGAfiCTATTACATGGAG^ 

GCTACTTCCGAATCGACTCTGGCACGGGCGCCGTGAGCACGGACAGCGTACTGGACCGCGAGACCAAGOAGACGCACGTC 

CTCAGGGTGAAAGCCGTGGACTACAGTACGCCGCCGCGCTCGGCCACCACCTACATCACTGTCTTGGti:^ 

CGACGACAGCCCGGTCTTCGAGCAGTCGGAGTACCGCGAGCGCGTGCGGGAGAACCTGGAGGTGGQCm 

ccatccgcgccagcgaccgcgactcgcccatcaacgccaacttgcgttaccgc^^ 

cagctcaacgagagctctggcgtggtgagcacacgggcggtgctgsac 

ggaggccaacgaqqagqg<5cgcaatccgggcccgcrcagtgccacg^ 

acaactacccccagttcagcgagcagaactacgtggtccaggtgcccgaggacgtggggctcaacacggotGtgctg^ 
gtgcaggccacggaccgggaccagggccagaacgcggccattcactacagcatcctcagcgggaacgtgo 

CTACCT6CACTCGCTGAGCGGGATCCTOGATGTGATCiUiCCCCl?TGGATTTCGAGGATGTCCAGA 
TTAAGGGCCAGGATGGGGGCCGGCCCCCGCTCATCAArrCTTCAGGGGTGGTGTCTGTGCAGGTGCTGGATGTC^ 

aacgagcctatctttgtgagcaggccca?tccaggccacggtgctggagaatgtgccccl'gggc 

tcagqcggtgqacgcggactctggagagaacgcccggctgcactatcgcctggtggacacggcotccacct^ 

gcggcagcgctgggcctaagaatcctgcccccacccctgacttccccttccagatccacaacag^ 

gtgtgtgccgagctggaccgcgaggaggtggagcactacagcttcggggtggaggcggtggaccacggctcgccccccat 

gagctcctccaccagcgtgtccatgacggtgctggacgtgaatgacaacgacccggtgttcacgl^^ 

TTCGtCTGAAT(^GGATGCGGCCGTGGGGAGCAGCGTGCtGaCCCTGCAGGCCCGCGACCGT^ 

acctagcagctcagaggcggcaacacccggaaccgcirrgcactcagcagcca^ 

gctacctctggactacaagcaggagcagcagtacgtgctggcggtgacagcatccgacg 

atgtcctaatcaacgtcactgatgccaacacccacaggcgtgoxzrrtcagagctcccatta^ 

gacaggcctgtgggcacctccattgc'pacdctcagtgccaacgatgaggacacaggagag 

gattcaggaccccgtgccgcagttccgcattgaccccgacagtggcaccatgtacaccatgatggagctggact^^ 
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ACCiU5GlX:GCCTACACGCTGACCATCl2^TCGCCCAGGACAACGGCATCCCGCAGAAATC^^ 

CTCATCCTCGATGCCA?VTGACAATGCACCCCAGTTCGTGTGGGATTTCT^^ 

C-lCGACCAGCATCCTCCAGGTCTCTGCCACi^ACCG<^ACTCAQOT 

GGGACGACGGCGATGGGGACTTCTACATCGAfiCCCACGTCCGGTGTGATTCGCACCCAGCGCCGGCTC^ 
GTGGGCGTGTACAACCTTTGGGCTCTGGCTGTGGATCGGGGCAGTCCCACTCCCCTTAGCGCCTCGGTAG^ 

gaccatcttggacattaatgacaatgcccccatgtttgagaaggacoaactggagctgtttgt^ 

tc?gggtcggtgg't'ggcaaagattcgtg<!:taacgaccctgatc^ 

ggggacatgcggcatttcttccagctggacctggtcaacggggacctgcgtgcc^^ 

GCGGGAGTATGTOGTGGTGGT(K:AC5C3CCACGTCGGCTCCGCTGGTGAGCCGAGC^^^ 

AaAATGACAACCGGCCTGTGCTGCCCGACTTCCAGATCCTCTTCAACAACTATGTCACCAACAAGTCCAA^ 

ACCGGCGTGATCGGCTGCATCCCGGCCCATGACCCCGACGTGTCAGACAGCCtCAACTACACCttC 

GCTGCGCCTGTTGCTGCTGGACCCCGCCACGGGCGAACTGCAGCTCAGCCGCGACCTGGAC.^^ 

cgctcatggaggtgtc^gtgtctgatggcatccacagcgtcacggccttctgcaccctgcgtgtcaccatcatc^^^ 
gacatgctgaccaacagcatcactgtccgcctggagaacatgtcccaggagaagttcctgtccccgc^ 
cgtggagggggtggccgccgtgctgtccaccaccaaggacgacgtcotcgtcttcaa^ 
gcax:caacatcctgaslc6tgaccttcrcggcgctgctgcctggcgg 

caggagcasatctacctgaatcgsacgctgctgaccaccatctccacgcagcgcgtgctgcccttcgacgac 
cctgcgcgagccctgcgagaactacatgaagtgcgtgtcggttctgcgamigagagctccgcgc^ 

CCACCGTGCTCraCCGGCCCATCCACCCCATCAACGGC<7TOCGCTGCCGCTGCCCGCC 

GAGACGGACSATCGACCTCTGCTACTCCGACCCGTGCGGCGCCAACGGCCGCTOCCGCAGCCGCGAGGGCGGCm^ 

CGAGI^GCTTCGAGGACTTCACTGGAGAGCACTGTGAGGTGGATGCCCGCTCAGGCCGCTGTGC 

ACGGGGGCACCTGCGTOAACCTOCTCATCGGCGGCTXCCACTGCQTGTGTCCTC 

GAGGTGACCACCAGGAGCTTCCCGCCCCAGTCCTTCGTCACCTTCCGGGGCCTCAGACAGCGGT^^ 

CCTCACGTTTGCCACTCAGGAAAGGAACGGCTTC^TCTCTACAACGGCCGCTT^ 

TGGAGATCGTGGACGAGCAGGTGCAGCTCACCTTCTCTGCAGGCGAGACAACAACGACCGTGGCACCGAAGG^^ ' 

ggtct^gtgacgggcggtggcactctgtgcaggtgc:agtagtacaacaag<::c^ 
tgggccgtccggggaaaagatgggggtogtgacagtgqatgattgtgacacaaccatggctgtgcgctot 

TCGGGAACTACAGCTGCGCTCCCCAGGGCACTCAGACCGGCTCCAAGAAGTCCCTGGATCTGACCGGCCCTCTACTCCTG 

gggggtgtccccaagctgccagaagacttcccagtgcacaaccggcagtocgtgggctgcatgcggaac^^ 
cggcaaaaatgtggacatggccggattcatcq::caacaatgc3Cacccgggaaggctgcgc^^^ 
atgggaggcggtgtcagaatggaggcacctgtgtcaacaggtggaatatgtatc 
gggaagaactgtgagcaa<k:catgcctcacccccagctcttcag^^ 

CATCATCTCTGTGCCCTGGTACCTGGGGCTCATGTTCCGGACCCGGAAGGAGGACAGCGTTCT^ 

gtgggcccaccagctttcggctccagatcctgaacaaotacctccagtttgaggtgtcccacg^^ 

TCCGTCATGCTGTCCGGGTTGCGGGTGACCGACGC^GGAGTGGCACCACCTGCa^ 

CAGtGaGATGAAGCACC'TCGTCaCCATGACCTTGGACTATGGGATGGACCAGAACAAGGCAG^^ 

CCGGGCTGACGGTAAGGAGCGTGGTGGTCGGAGGCGCCTCTGAAGACAAGGTCTCCGTGCGCCGa^^^ 

atgcagggagtgaggatgggggggacgcccaccaacgtcgccaccctga^^catgaacaacgcactcaag^^ 

GGACGGCTGTGATGTGGACGACCCCTGTACCTCGAGCCCCTGTCCCCCCAATAGCCGCTGCCAC^^ 

acagctgcgtctgtgacaaagggtaccttggaataaactctotggatgcctgtcag 

gcctgggtgcgctcccccggctccccgcagggctacgtgtgcgagtgtgggcccagt^^ 

caaactcgaccttccgtgccccagaggctggtgggggaaccccgictgtggaccctgccactgtgccgtca 

TTGATCCCGACTGTAATAAGACCAACGGCCAGTGCCAATGCAAGGAaAATTACTACAAGCTCCTAGC^ 

ctgccctgcgactgcttcccccatggctcccacagccgcacttgcgacatcgccaccgg^^ 

CGTCATCGGCCGCCAGTGCAACCGCTGCGACAACCCGTTTGCCGAGGTCACCACGCTCGGCTGTGAAGTGAT^^ 

gctgtcccaaagcatttgaggccggcatctggtggccacagaccaagttcgggcagccggct^ 

GGATCCGTTGGAAATGCGGTCCGACACTGCAGCGGGGAGAAGGGCTGGCTGCCCCCAGAGCTCTTTAACTGTACCACCAT 

ctccttcgtggacctcagggcgatgaatoagaagctgagccgcaatgagacgcaggtggac 
tggtgagggcgctgcggagtgctacacagcacacgggcacgctcottggcaatgacgtg 

GGCCACGTCCTTCAGCACGAGAGCTGGCAGCAGGGCTTCGACClxSGCAGCCACGCAGGACGCCOAGTl-rCACGAGGA 

catccactcgggcagcgccctcctggccccagccaccagqgcggcgtcggagcagatccagcggagcga 

CACAGCTGCTCCGGCGCCTCGAGGGCTACTTCAGCAACGTGGCACGCAACGTGCQGGGGACGTACCTGCGGGCCT^ 
ATCGTCACCGCCAACATGATTCOTGCTGTCGACArCTTTGACAAGTTCAAOT^^ 

CACCATCCATGAAGAGTTCCCCAGGGAGCTGGAGTCCTCCGTCTCCTTCCCAGCCGACTTCTTCAGACCACCTC^ 
AAGAAGGCCCCCTGCTGAGGCCGGCTGGCC<^A(?GACCACCCqGCAGACCACGCGCCC^^ 

GCCCrGATCAGCAGGCGGAGGCGACACCCTOATGACGCTGGCCAGTTCGCCGTCGCTCTGGTC^^ 
GGGGCAGCTCCTGCCCGAGCGCTACGACCCCGACCGTCGCAGCCTCCGGTTGCCTCACCGGGCCATCAT^^ 
TCGTGAGOACGCTGGTGTACAGCGAGGGGGCTCCGCTCCCGAGACCCCTGGAGAGGCCC^^^ 
GTGGAGGTGGAGGAGCGAACCAAGCCTGTCTGCGTGTTCTGGAACCACTCCCTCGCCGTTGGTGG^^ 
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TGCCCGGSGCTGCGAGCTCCTGTCCAGGAACCGGACACATCTCGCCTGCCAG 

TCATGGATATCTCCAGQCGTGAGAACGGGGAGGTCCTGCCTCroAAGATTGTCACCTATGC^ 

GCAGCCCT(5CTGGTGCCCTTCt5TCCfCOT(5AGCOTGGTCCGCATCX:T(^ 

CGCCGTG0CGCTCTTCCTCTCTCAGCTG6TGTTCGT(5ATTGGGATCAACCAGACGGA^ 

TTGCCATCCTCCTCCACTACATCTACATGAGCACCXTTQGCTGQACCCTCGTGGAGAGCCTGCATGT^ 

ACCGASGTGCGCAACATCQACACGGGGCCCATGCGGTTCTACTACGTCGTGGGCTGGGGCATCCC^ 

ACTGGCGGTCGGCC'TGGACCCCCAGSGGTACGGGAACGCCGACTTCTGCTGGCTGTCGCTO^ 

GCTTTGCGGGGCCCATCGGAGCTGTTATAATCATCAACACAGTCACTTCTC^ 

AAGCACCAmmTGGGAAAAAAGGGATCerCTCCCTGCTGAGGACCGCA^ 

CTGGCTGCTGGGGCTGCTGGC1'GTGAACCGCC5ATGCACTGAG 

(xcccttcgtcctccttttccactgcgtgctcaaccaggaggtccgg^ 

cm:!acctggaggactccgccaccaccagggccaccctgctgacgcgctccctcaact^^ 

ggctgacatgctgcgcacagacttgggcgagtccaccgcctcgctggacagcatcgtcagggatgaaq 

tcggcgtgtcctctgggctggtgaggggcagccacggagagccagacgcgtccc 

cctggccacgattccgactcagatagcgagctgtccctggatgagcagaocagctctyacgcctcctc^ 

cagcgaggacgatggggtgggagctgaggaaaaatgggacccggccaggggcgccgtccacagcacccccaa^ 

ctgtggccaaccacgttccggccggctGOCCcgaccagagcctggctgagagtgacagtgaggaccccag^ 

cgcctgaag<stggagacgaaggtcagcgtggaqctgcaccgcgaggagcagggc^^ 

ccaggagagcgggggcgcagccaggcttgctagcagccagcccccagagcagaggaaaggcatcttgaa?^ 

cctacccgccgccgctgacgctgacggagcagacgctgaagggccggctccgggagaagctggccgactgtgagcagag 

cccaof^tcctcgcgcacgtcttccctgggctctggcggccccgactgcgccatcacagtcaagag^ 

GGGGCGTC3ACCACCTCA^CGGGGTGGCCATGAATGTCSCGCACTGGGAGCGCCCAGGCCGAT^ 
CGTG& 



FIG. 2 



MAPPPPPVIiPVLLI.ia^AAAM4PAMGLRAAAWE?RVPGGTRAF^ 

GACRPLPLQVHLVARSAi^ALSRRLRaRTHLPa::GARAKLCGTOAi^ 

RPRPHCPGRPICIfPPGGSVRLKIiLCALRitAAGAV^ 

LRVEAVDYSTPPRSATTYlTVLVIOyiMH 

QliNESSOWSTI^VI*DREEAAEYQl.LVEAiroQGiaTPGPLSATAar^ 
VQATDRDC^NAAlHYSJI>S<S2^AGQFYLHSLS<5lLDVIH?LDFEDVQKySL 

nepifvsspfqatvlewplgypwhiqavdmjsgehtoilkyr^ 

VCAELDKEEVEHYSFGVEAVDHGSPPMSSSTSVSITVLDVmmPVFTQ^^ 

TyQLTGGNTimRFALS S QKGGGL ITIiALPLDYKQEQQYVLAVTASdGT^ 

Di^WGTSXATLSANQEDT<5El!T2^rTYVIQDPVTQFRIDPDSGTK^ 

LILDAlTONAPQFLWDFYQGSIPEDAPPSTSlLOVSATDRDSGPNGRIiLYTFQGGDr^^ 

VAVYNLWAIAVDRGSPTPLSASVBX^JVTXLDINDN 

GDi^HFFQLDLLIirGOLRAWEI^P^'EVRRSYVLWQATSAPIJVSE^ 

TGVIGCIPAHDPDVSDSIi^iyTFVQGNELItLLLIiDPATGEL^ ITD 
Dm,TNSlTVELElMSQEKFLSPLLALFVEGVAAV^ 

QEQIYLNKTLDTTlSl^RVLPFDDNICLREPCENYI^CVSVLRFPSSAPFLiSST 

ETElDLCYSDPCGANGRCRSREGGYTCECFEDFTOEHCSVDARSGRCANGVCKIsrGGTC^ 

JEOTTRSPPPQSFVTFRGLRQRFHFTISLTFATQERNGLLLYNGR 

GVSDGRWHSVQVQYYim?I^IGHLGLPHGPSGBKm 

GGVPJaPEDFPVHmQFVGCIJRNLSVDGKN^ 

GKNCEQiUyfPHPQlxFSGESWSWSDI^IIIWPWYIiGnMFRTRKEDSVLMEA 

svmlsglrw3:^gewhhllielkwkedsemkhlvtmti^y^^ 
mqgvrmggtpowatlotkfnaiikvkvkdgcdvddpctsspct 
actospgsfqgyvc¥cgpshygfyce]sfkldiipcpr$wonpv^ 
lfcix:fphgshsrtcdmatgqcackpgvigrqgnrcdnppaevttlgceviyngcp 

GSVGNAWKC SGSKGlflTLP^^EliFNCTTI SFVDLRAMNEKLSRNETQV^ 

gwlqhsswqck3fdi*2^tgdaofhedvihsgsaiii.apatraaweqiqrse<mtaqllrrl^ 
iwamilavdifldkfnftgarvfrfdtihrefprblessvsfpadffrppeekegpllrpagrrttpqttrpgpg^^ 
aplsrrrrhpddagqfavalvriyrti^gqllperydpdrrsi^phrpiiwtpl£v'stlvysegaplprplerpv^ 
leveertkpvcwwnhslavggtggwsargcellsrmthvacqcshtasfaviil^lsrrengeto 

aallvafvllslvmlrsnlhsihkhlavalflsqlvfviginot 

TEVRNIDTGPMRFYYW«IPAIVTGX:AVGLDPQGYGNPDFC^ 

KHHYYGKKGXVSLLRTAFLLLLLISATWLLGLLAVMRDALSFH^F 

LHLKDSAI^RATLLTRSIJSICNTTFGDGPDMLRTDLGESTASX^ 

PGHDSBSDSELSLDEQSSSYASSHSSDSEDiXSVGAEEJWPARGAVHSTPKGDAVANHVPAGWP 

RLKVETKVSVSLRREEQGSHKGBYPPDQESGGAARIASSQPPEQKKGILia^fKVTYPPPL^^ 

PTSSRTSSIiGSGGPDCAia^SPGHEPGRDHlJJ7GVAMI(IV^ 
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Score 939 (140.9 bits). Expect = Sum P(3) = 4.0e-Sl 

Identities ^ 203/218 (93%), Positives 3 203/21S (93%!, Strand = Plus / Plus 

Query: 230 Qi:OThA'ShhmX:P^GGCC^TX^ 288 

CTG A 1? A A C GCC TG C T GCA GGAGAATTACTACAAGCTCCTAGCCC 
Sbjctr 382$1 CTCAAGTCACAGGCCOTGCCTCTQGCTTIITGCA-GGAGMTTAGT^^^ 58339 

Query: 283 AGGACACCTOTCTGCCCTGCGACTGC^I^CCCCATGGCTCCCKIAC 34S 

AGGACACCTGTCTGCCCTGCGACtGCOTCCCCCATGGCTCCCACAGCCGCACTT^ 
Sbjct: 38340 AGGACACGTGTCTGCCCTCCGACTGCOTCCCCCATGGCTCCCACAGCCGCACT^ 38399 

Oue^y; 34S TOCCCACCGGGCAGTGTGCCTGCAAGCCCGGCG'I^CATCGGCCGCCAG'I^ 408 

TGCCCACC(3GGCAGTGT<^CTGCAAGCCCGGCGTCATCGGCGGCCAGTGCAACCTC^ 
Sbdct; 3S4O0 TGGCGACCGGGCAGTGT?GCCTCCAAGCCCGGCC5TCATCGGCC<X:CA^ 38459 

Query; 409 ACAACCCGTTTGCCGAGGTCACCACGCTCOGCTGTGAAG 447 

ACiU%.CCCGTTTGC^!GAGGTCACCACGCTCGGCTGTGAAG 
Sbjct: 38460 ACAACCCGTTTGCCGAGGTCACCACGCTCGGCTGTGAAG 38498 
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Score = 1000 (352.0 bits), Expect 2,4e-98, P = 2.4e-S8 
Identities = 162/186 (87%), Positives = 172/186 (92%), Frame = +3 

Query; 3 YIjGIirCV0ACHJ;iNPCBl^OACVRSPGSPQGWCECGPSHYGPYCENK^ 1S2 

Y G CVDAC LNPC+f+ ACVRSP 4.P+GY CECGP HYG YCENK+DLPCP+GWGNP 
Sbjct: 1917 YFGKKCVDACLLH9CKHVAACVHSPOTPR(J^SCECGPGHYGQYCENKVDLPCPKGW^ 1976 

Quezyi 183 VCGPCKCAVSKGPDPDCJIK'mGQCQCKEKnraa^IAQDTCLPCrH^ 362 

VCGPCHGAVS+GFDPDCWKTNGQC^X^KEEJYYK AQD CLPCDCFPHGSHSR CDM TGQ 
Sb j Gt : 1977 VCGPCHCAVSQGFDPDCNKTNGQCQCKEKnfYKPPAQDACLPCDCFPHGSHSRACDI© 2036 

Query: 61 CCTGCGTGCGCTCCCCCOGCTCCCCGCAGGGCTACGTGTGCGAGTGTGGQCCCAGTCACT 120 

nilUlilllliillMlliillliilllliljlillllllllMlllillllilMil 

Sbjct: 33445 CCTGCGTGCGCTCCCCCGGCTCCCCGCAGGGCTACGTGTGCGAGTGTGGGCCCAGTCACT 33504 
Query: 121 ACGGGCCGTACTGTOAGAACAA 142 

iniiiiiMiinniiiiM 

sbjct: 33505 ACOGGCCGTACTGTGAGAACAA 33526 
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Score =i 12324 (4549.5 bits), Expect = 0.0, P = 0-0 
ICientities = 2451/3034 (80%), Positives ^ 2677/3034 (88%) 

MAP 2 VliP L+LLAAAA LPA+ L JUiAWE RVPGG JIAFJ^ PG +Y + TPR 
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418 


Query: 


463 
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Query: 


583 
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596 


Query: 


643 


Sb j ofc : 


658 


Query: 


703 


Sbjct: 


718 
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763 


Sbict : 


778 



55 



(3R <3 AG + AGR LPLQVRLVAR APTA S LRAR + * C 



Q R 



GA L 



G ALCFP AA-^- SLAT PAC CPP 



C PICL PGGS LRL+CAL RAAGAV V L ++A T+GTPS SPS SP L 



+ RAG RR+RRGT S *hFP-*-P+VQV++ SNEPAGT ^++1* AH EG+ R+SY 
238 SQPRAGVVRRSRRGTGSSTSPQFPLPSYQVSVPENEPAfiTAVlELR^HDFDEGPAGR^ 297 



MH LFDKRS GYF ID+ATGAV-t-T LDRETK+THVL+V AVI)+ +P RSA TV+TV 



V DTNI3HSPVFEQSEYRER-+RENIiSVGYEVLTIRA+D D+P KAH+RYR+X* GA VF++ 



+ SGW TRAV+DREEAASYQLLVKAHDQGRWPGPLSAi-ATV+I VEDENDliTYPQFSE-t 



YWQVPEDV +irrAVliRVQATDRDQGQICAAJHYSI+SGN'i' GQFYLHSLSG LDVINPL 



DFE +++Y+L liOVQDGGRPPLINSSG+VSVQVLDVKDN PIFVSSPFQA VLEIWPIiG+ 



V+HIQAVOAD+GENARL YRLVDTASt +GG S +HPA PDFPFQIHNSSGWITVC 



AELDREHVBKYSFGVEAVDHGSP MSSS SYSITVMVroNDP+FTQP YELRLNEDAAV 



<:iSSVLTIj+ARDRDAN$vn;'YQLTGGNTRNRFALSSQ QGGLXT1.ALPLDYKQE+QYVI/AV 



TASDGTRSOTA V INVTDANTHRPVFQSSHYWSYSEDRPVGTSIAt+SA DEDTGena 



Query: 
Sbjct; 



823 
838 



RITYVIQDPVPQFRIDPDSGTMYTMMELi;>YENQVAYTIiTIMAQDNGI PQKSDTTTLSILX SS2 
RXTYV-t'+DPVPQFRlDPD+GT+YTM ELDYE+Q AYTL I AQDNGlPQKSDTT-hLEXIil 
RITYVLEDPVPQFRlDPDTGTIYT^^TELDYEDQAAYTLAITAQD^aGIPQKSDTTSLEILX B$7 
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Query: 883 LDMDNA5»QFLraFYQGSIFSDAPPSTSII/QVSATDIU3SGPNGRLLYTFQ 942 

LDiU^NAP+FL DFYQGS+FEDAPPSTSi-LQVSATOHDSGPNGRLLYTFQGGDDGPOD?Y 
S3Djct; 89S LDAlTONAPRFLRDFYQGSVFEDAPPSTSVLQVSMDRDSGPNGiy^^ 957 

Query: 943 12PTSGVTRTQIlRLDSEWAVYra.WM.AVDRGSPTPLSASVEIQVTI^^ 1Q02 

lEPTSGVIRTQRilDDREJJVAVYmjWMiAVlJRGSP PLSASV ieV-E-+LD?NDN P+FEKD 
Sbjct: 95S IEPTSGVXRTORRliriItEWAVYmWMiAVPRGSPNPJ-$ASVG^ 1017 

Qu$3ryi 1003 ELSLmEMWGSWAKXnAOTPDEGPNAQIMYQIVSGDMRHFFQLDL^ 1062 

ELELFVEEN+FVGSVVA+IRAJroPDEGPN^^Qr+YQIVSG+-i- FQLDW.+GDLRfiL+VBI. 
Sbjct: 1018 ELELFVEENSPVGSWAKIRAWDPDEGPNAQIIYQlVEGWPEVFQIiDLLSGDLHA^ 1077 

Query: 10 S3 DFEVRREYVLWQA7SAPLVSRATVHILLVDQ^^DNPPVLPDFQILF^^ 1122 

DFEVRR+Y+XjWQATSAPLVSRATVHI L+DQNDOTP LPDFQILFNNYVTKkSNSFP+G 
Sbjct: 1078 DFEVRI^YMLWQATSAPLVSIU^TVHlRLtfDQlsroN^ 1137 

Query: 1123 VIGClPAHDPDVSDSLKYTFVQGNELiyjIiliLDPATCEtiQLSRDLPlJl^L^ 1182 

VIG IPAHDPD+SBSLNYTF+QGNSL LLLLDPATGELQLSRDLDNNHPIiSALMEVSVSD 
Sbjct: 1138 VIGRIPAHPPDI/SDSLimPLQGNELSI.LnLDPATGELQLSRDLlDfm^ 1197 

Query- 118^ GIHSWAFCTLRV'TXXTODiynuiTNSITVRLENMSaEKFLSP 1242 

GIHSVTA CTJ^RVTIimDJlLTNSITVT^ENMSQBKFLSPLIi+LFVEGVA VLSTTKDD+ 
Sbjct; 11^$ <5lHSVTAIiCri,RVTIITDpm-l^SITVKLENMSQEKFLSPIiLSLFV^ 1257 

Query: 1243 FVFWQMDTDVSSI^IiimFSAIiLPGGVRGQFFPSSDLQEQIYI^ 1302 

FVFW+QKDTOVSSNILNVTFSALLPGG RQ+FB'PSEBtiQEQIYX/MTLLTTIS QRVI,PF 
Sbjct: 1258 FOT'raiJMSTDVSSKIIiNVTFSALLPGGTRGRFPPSSDLQEQlYLNKTIil.TTIS 1317 

Query: 1303 DDNICIiREPCEfcmiKCVSVIjRFDSSAPPLSSTTVLFKPXHPINGl.R^ 1362 

DPNICLREPCENYMKCVSVLRraSSAPF+SSTTVLFRPIHPI GLRCKGPPGFTGDYCET 
^bjct: 1318 BDNICLREPCENYMKCVSVLRFDSSAPFISSI'TVLFRPIHPITQDRCRCPPGPTQDYCBT 1377 

Queryr 1363 BJDI^YSDPCGZ^GRCRSREGGYTCECFEDF^GEHCSVDARSGRCAHGVCKWGGT^^ 1422 

EIDLCYS+PCGAMGRCRSREGGVTCECFEDFTGEHC-f-V+ RSGRCA+GVCKNGGTCVmili 
Sbjct: 1378 EJDI^YSNPCGAHGRCRSRSGGYTCECFSDFTGSHCQVKVRSGRCASGVC^ 1437 

Query; 1423 IGGFHCVCPPGEYERPYCEVTTRSFPPQSFVrFRGLRQRFHPTISLTFATQSRNGLLLYfif 1482 

IGGFHCVCPPGHYE PYCEV+THSPPPQSFVTFRGLRQRFHFT+SL FATQ+RN 
Sbjct: 1438 IGGFHCVCPPGEYEHPYCEVSTRSFPPQSFVTFRGLRQRFHFTVSIiAFATQDRNALLLYN 1497 

Queryi 1483 GRFIJEKHDI^lALEIVDEQVQLTPSAGETTTTVAPKVPSGVSDGRPm 1542 

GRFI^EKHDFIALEIV+EQ+QLTFSAGSTTTTV P+VP GVSDGRWHSV VQYYISJKPNIGH 
Sbjct: 1498 GRFlsffiKHDFIALBlVBEQI/QLTFSAGETTTOrTOPQVPGGVSDG 1557 

Query: 1543 LGLPHGPSGS3(MAVVTVDDCDMMAVRFGKDIGNYSCAAQGTQ^^ 1602 

LGDPHGPSGEK+AWTVDDCD ^AV FG +GNYSCAAQGTQ+GSKKSLDLTGFLI,LGG 
Sbjct: 1553 LGLPHGPSGEKVAVYTVDDCDAAVAVHPGSVVGJ^SCAAQGTQsGSkk^^ 1617 

Query: 1503 VP]^PEDFPVH^^RQPVGC^m^^STOGKWDm^ 1$62 

VPNLPEDFPVH+RQFVGCMRMiS+DG+ VBMA FIANNGTR GCA-h+RHFCDG CQNGG 
Sbjct: 1618 VPKI/PEDFPVHSRQFVGCMimiiSIDGRIVIJJaAAFIA^ 1677 

Queryt 1663 TCVNRI/5imYXiCEGPLRFGGK]ffCEQAjO»H 1722 

TCVmvm YLCECPLRFGGKNCEQAMPHPQ F+GSSW WSDb+I TSVPWYLGriMFRTR 
Sbjct: 1678 TCVTmMTTYLCECPLRPGGKNCEQAMPHPQRPTGESVVLWSDLDlTISVPI^^ 1737 
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Query: 2563 VHNIDTGPMRFYYWGWCIPAIVTGIJVVGLD?QGY<5N^ 2622 

Viyj^IDTGPMRFY+WGWGIPAIWGlAVGLDPQGYGNPDFCWLSLQDTLW^ V 
Sbjct? 2578 VOTTDTGPMRFYHWOWGlPAIWGLAVGLDPQQYONPDPCmiSLQDT^ 2637 

Query: 2623 IlINWTSVLSAKVSCQRKHHYYGKKGTVSLLRTAPLLLLLISATl^ 2682 

IIINTV VLSAKVSCQRKHHYY +KG4.VS+LRTAFLLLriL++ATWLLGLrxAVN D LSF 
Sbjct: 2638 IIINTVIFVLSAKVSCQRKHHYYERKGWSM^RTAFLLLLLWAT^ 2697 

Query: 2683 HYLFAIFSGLQGPFVLLFHCVLNQSVRKHLKGVLGGRKLHLmSATTR^^ 2742 

HYLFA FS LQG FVLLFHCV VL G+KL L+DSATTRATLLTRSLNCM 

Sbjct: 26S8 HYLFAAFSCLgGIFVLLFHCVAHREViUCHLRAVIiAGKia.QLDDSAT^ 2757 

Query: 2743 TFGDGPBl^MDLGESTASLDSIVRDEGIQKLGVSSGLVKGSHGEPDASLMPRSCkDPPG 2802 

T+ +GHDMLRT I^GEISTASLDS RDEQ+QKXi V$SG RG+HGSPD S +PR+ K G 
Sfojct; 2758 TYSEGPDlJ1iLRTALGESTASLDSTTIU?EGVQKLSVSSGPARGNHGEPDTSFIP^^ 2817 

Query: 2803 HDSDSDSELSLDEQSSSYASShSSDSEDDGVQAEEKWDPARGAVHSTPKGDAVAIJHVPAG 2862 

DSDSDSELSLDS SSSYASSH+SDSEDDG AB+KW+PA G HSTPK DA+-AMHVPAG 
Sbjct: 2818 PI^'SdSdSslsij^EHSSSYASSHTSDSEDDGGEABDKWNPAGGPAHSTPKADALAJJHVPAG 2877 

Query: 2863 WPlXJSLAESDSEDPSGKPRLKVETWSVELHREEQGfiHRGEYPPDQESGGAAR---^^ 29X9 

WPD+SLA SDSE-h +P LKVETiarSVELHR+ QG+H G+ P D ESG A+ + SS 
Sbjct: 2878 WPDESLAGSDSEELDTBPHLKVEl-KVSVELHKQAQGimCGDKPSDPE 2337 

Query: 2920 QPPEQRKGXLKNKVTYPPPLTI^TSQTLKGRLREKLADCEQSPTSSRTSSLGSG GPD 2975 

QP eqkkoilknkvtypppl EQ LK rlrskladceqsptssrtsslgsg D 

Sbjct: 2538 QPQEQIUtGILKlJKVTYPPPLP--EQPLKSRI.REKLAMEQSPTSSRTSSLG$GDGV^ 2595 

Query: 2976 CATTVKSPGREPGKDHLNGVamnvRTGSAQADGSDSEKP 3014 

C IT+K-t-P P^PGR+HIiNQVAMNVRTCSAQA-*-GSDSEKP 
Sbjct: 2996 CVITICTPIO^EPGREHLNGVAMNVRTGSAQAITGSDSEKP 3034 
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ATGGAGTTTGTGCGGGCGCTGTGGCTGGG<XTGGCGCTGCX:GCTGGaGa^ 

CACCCTCACCXX3TGCGGCX5TCCrGGCGCGCCTCGGGGGCTCCGTGCGCCT 

GCGCGCCrCTCG<XCOCGCCCXM::GCXXXXGCCGCCCTGGCCCGGGCCGCCCTGGCGC^^ 

GCACAACCTGAGCrTGGAGCTGGTGGTCGCCGCGCCCCCCGCCCGCGACCCCGCCT<X^ 

GG(XTGTGCCAGGCGCrGGTGCCTCCGGG<X}TGGCGGCCCrGCrCGCCTl^ 

AGCrGCTGCAGCTGCACTTCXrTGCK:^CK5CGGCCACCGAGACCCCCGTGCT^ 

aggcgcx3cgcgca:ctcgoagccccoaacccattccacxrrgcagctgcactgggccagccc^ 

agacgcrgctggatgtgctggtggccgtgcrrgcaggcgcacgcxrrgggaagacgtc^^ 

tgtgcx:gcactcagoac<xcggcgqcctqqtggccctctggacaagccgggctggccgg^ 

agctggtcctggacctaagccggcgggacacgggagat<x:aggactck:gggcac^ 

tggcggc!occagtggggggtgaagca(xggtaccogcgqa3gtccrccra3^^ 

gtgcccgtcxkjgtgctggaggccgtaccrcccggcrcccactggctgttggggacaccacrg^ 

caaggc(xtgcccaccgcx3gggcrgccacx:agggc^^ 

gcrggaggccgccatccatgacattgtgcaactggtggccmggcxk:tgggcagtgcggc(^ 

GCAGCmAAGCGAOCCCTCCTCCCCaCCCCGGTCAACTGCGGGGACO'GCAGCCGC^ 
:i GTC<XCGGGGCGCTTCn"GGCACGGTTCXTGGCCAACACGTarrTa:AG 

II TGGGTGACAGGCAGCTC<XCAGACGAAGACGGGCAGTGCCCAGCGGGGCAGCTGTGCCrGGACCCT 
.| GGCAGCAACGACTOjGCCACCCTGGACGCACTGTTCGCCGC^ 

GCCCTGCGCAAGTGCTGCTACGGCrACnXSCATTGACCrGCrGGAGCGGCTGGCGGAGGACACGCGC 

ttcgacttcgagctgtacctcxjtgggtgacggcaagtacggcgccct 
^11 gggctggtcggggacctgciggccggccgggcccacatggcggtcaccagot 
□j gcccgctcacaggtggtggacrrcaccagccccttcttcrccaccagcctc^^ 
i^i. cacgggacacggcctcaccx:atcggtgcctitatgtggca:ctocacrggtg 
; ctttgcggcco-gcacctcaccgcgcrcrtcctcaccgtgtacgag 

il, ACGCCACGTGGCraCAAa^GCAGCACCGTCrrrcrccrACTCCnx:^ 
, TCCTCrTCAGACGCA<XGTGTCX:AGCAAGACGCCCAAGTGCCCCACGGGCCGCCTGCTCA^ 
CTGGGCCATCTTCTGCCTGCTGOTGCTGTCCAGCrACT^CGGCCAACCI^^ 
aACAAGACCTTCGAGGAGCTGTqXKK3GATCCACGACCCCAAGGGCTTCCGOT 

y f QAGAGCAGCGCX:GAGGOOTACATCAAGAAGAGCTTCCCOGACATGCACGCACACATGa^ 

=1 AGCGCGCCCACCACGCC»a3CGGCGTCXK:CATGCTCACOAGCGAC^^ 

CI ATCATGGACAAOTCGCIXXTGGACTAOTAGOTCTCXATro 

GAAAGCanrCGCCATTOAGGGCTATGGGATCGOACTGCCCCAGAACTC^ 

GTCCGAGlTCATCAGCa3CTACAAGTCX:TCCGQCrrcATCm<XTGC^ 

ATGGTGCaTGCGGCAAGCGGGTCrTrGCXK3TTACAGAGACCXnxK:AGATGAGCAT^ 

CGGGCCTOTCOTQTTGCTGTGCCTGGGCCTGGOCAGCGCTCTGCntlAGCT 

CTTCITCCOCXn-GGCGCTGCCGCGCATCCGCAAGGGGAGCM.GGCTGCAGTACrGGC^^ 

CAGAAAATCCACXGCGa^CTCAACACGGAGCCACCAGAGGGGTCXSAAOGAGGAGACGG^ 

GGAGCCCAGCGGCOCCQAGGTGGAGCAGCAGCAGCAGCAGC^ 

TGGTTGTQGCACCCGAAGCGGACGCGGAGGCGGAGGCTCCGCCGCCAGAGGGC^ 

GCTCCTA<^GCCGCCCX5(XCGCX:GCAAGGaX:ACGGGG0CCCC^ 

TGGAG(XKXXX:ATCGAAGT(^GCGTGAGCX3GCrcCGCCAGGC0CrG^ 

JS2?^5^SS]^^^^^^^^^^^^TCACCGGCCTCGGCGOT 

CC3OAOGCCCCaCCA<;:aCTCTGGCCX3ACCQGG0AGCCAGGAATGA 
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FIG. 9 

Score = 3832 (575.0 bits), Expect = 0,0, Sum P(5) = 0.0 

Hontitics = 928/1076 (86%), Positives = 928/1076 (86%), Strand = Plus / Plus 

Qu^ry: 788 CACTGCCGCCCAAG<3CCCTGCCCACCGCGGGGCTGCCACCAGGGCTGCTGOC<5CTGGGCG 847 

C CTGCC CC A G CCTG CCA C CG CT CCA GC C GGC C G G G 

Sbjct; 22735 CCGTGCC-CCTAGGTTCCTGGCCAACACGTC-CTTCGAGGGCCGCA-CGGGCCCCGTGTG 227S2 

Qu^ry: fi4S AGGTGGCAQG-ACCCCCGCTGG-AGGCC-G-C-CATC-CATGACATTGTGCAACtGGTGG $01 

QGTG CAGACCCCGGA C GCC CCTA TGTO AC T G 
Sbjct! 22793 -GGIXSaCAGGCAGCTCC-CAGGTACACATGTCTCGGCACTTT^ 22849 

Queiry: S02 CCCGGGCGCT-GGGCAGTGCGGCCCAGGTGCAGCCGAA.GCGAGCCCTCCTCCCCGCCC(^ 950 

CC GG C C GGG G CGCC GG CACG G AGC C C GCC G 
Sbjct: 22850 CCGGGACCCACGGGGCGCCCCGGCCTGGGCCA-CGGTGGGCAGCTGGCGGGACGGCCA-G 22907 

Qu^ry: 961 GTCAACTGCGGGGACCTGCAGCCGGCCGGGCCCGAGTCGCCGGGGCG-CTTCI*TG^ 

T ACT GG ACC G AG G C GC CG 6 CCCCG C C TG C G 
Sbjct: 22908 CTGGACTT--GGAACCGGGAGGTGCCTCT6CACG-GCCCCCGCCCCCACAGGGTGCCCAG 

Query J 1020 <7I«rcCTQGCC-AA-CA-CGTCCTTCCAGGGCCGCACGGGC-CCCGTGTG^ 
;f^f GT CTGGCC AA C CGT T A GC G G C CCC T TG GT G C 

Sbjct; 22965 GT — CTGGCCCAAGCTGCGTG-TGGTAACGCTGTTGGAACACCCATrT^^ 

yi Query: 1076 GCTCGCCAGACGAAGACGGGCAGTGCCCAGCGGGGCAGCTGTGCCTGGACCCTGGCACC^ 1135 
II G CCAGACGAAGACGGGCAGTGCCCAGCGGGGCAGCTGTGCCTGGACCCTGGCACCA 

m Sbjcts 23020 GTGATCCAGACGAAGACCGGCAGTGCCCAGCGGGGCAGCTGTGCCTGGACCCTGGCACCA 23079 

Query: 1136 ACGACTCGGCCACCCTGGACGCACTGTTCGCCGCGCTGGCCAACGGCTCAGCGCCCCGTG 1195 

ACGACTCGGCCACCCTGGACGCACTGTTCGCCGCGCTGGCCAACGGCTCAGCCS^ 
Sbjct: 23080 AOSACTCGGCCACCCTGGaCOCACTGTTCGCCGCGCTGGCCAACGGCTCAGCGCCCCGTG 23139 

Query: 1196 CCCTGCGCAAGTGCTGCTACGGCTACTGCATTGACCTGCTGGAGCGGCTGGCGG^^ 1255 
m CCCTGCGCAAGTGCTGCTACGGCTACT^y^TTGACei^ 

CI Sbjct: 23140 CCCtGCGCAAGTGCTC^TACGGCTACTGCATTGACCTGCTGGAGCGGCTGQCG^ 

query: 1256 cgcccttcgacttcgagctgtacctcgtgggtgacggcaajestacggcgccc^ 1315 
cgcccttcgacttcgagctgtacctcgtgggtgacggcaagtacggcgccctgcgggacg 

Sbjct: 23200 CGCCCTTCGACTTCGAGCTGTACCTCGTGGGTGACGGCAAGTACGGCGCCCTGCGGGACG 23259 

Query: 1316 GCC<OTGGM:CGGCCTGGTCGGGGACCTGCTGGCCGGCC000CC^^ 1375 

GCCa:nK3GACa;GCCTGGTCGaGGACCTGCTGGCCGGCCGGGCCCACA 
Sbjct: 23260 GCCGClt3GACCG(K:CTGGTCGGGGACCTGCTGGCCGGCCGGGCCCACATGGCGGT^ 23319 

Query: 1376 GCTTCAGTATCAACTCCa:CCGCTCACAGGTGGTGGACTTCACCAG^ 1435 

GCTICAGTATCAACTCCGCCCGCTCACAGGTGGTGGACTTCACCAGCCCCTTCTI^ 
Sbjct: 23320 GCTTCAGTATCAACTCCGCCCGCTCACAGGTGGTGGACTTCACCAGCCCCTTC^ 23379 

Quexv* 1436 CCAGCCTGGGCAICCATGGTGCGGGCACGGGACACGGCCTCACCCATCGGTGCCT^ 1495 

CCAGCCTGGGCATCATGGTGCGGGCACGGGACACGGCCTCACCCATCGGTGCCTTTAT^ 
Sbjct: 25360 CCAGCCTGGGCATCATQ3TGCGGGCACGGGACACGGCCTCACCCATCGGTGCCTTT 2343$ 

Query: 1496 GGCCCCXGCACTGGTCCACGTGGCTGGGCGTCTTTGCGGCCCTGCACCTCACCGCt^^ 1555 
GGCCCCTGCACTGGTCCACGTGGCTGGGCCOX^TTTGCGGCCCTGCACCTCACCGCGCTCT 
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Sbjct: 23440 GGCCCCTCCACTGGTCCACCT<5<3CTG0<5OTTCTTTC5C<5^ 23499 
Query: 1556 tCCtCACCGTGTACGAGTGGCGTAGCCCCTACGGCCTCACGCCACGTGGCCGC^ 1615 

tcctcaccotgtacgagt:^cgtagcccctacggcctcac<3ccac<^ 

Sbjct: 2 35 00 TCCTCACCOxeTACGAGTGGCGTAGCCCCtACGGCCTCACGCC^ 23559 

Query: 1616 GCACCGTCTTCTCCTACTCCTCAGCCCTCAACCTGTGCTACGCC^ 1675 
<3CACC<?TCTTCTCC^ACTCCTCAGCCCTCAACCTGTGCTACt?CCAT^ 

Sbjct: 23560 GGACCGTCTTCTCCTAei^CTCAGCCCTCAACCTGTGCTACGCCATCCTCTTCAGACG^ 23619 

Query: 1676 CCGTGTCCAGCAAGACGCCCAAGTGCCCCACGGGCCGCCTGCTCATGA^ 1735 

CCGTGTCCAGCAAGACGCCCAAGTGCCCCACGGGCCGCCTGCTCATCAAC 
Sbjct: 23620 CCGTGTCCAGCAAGACGCCCAAGTGCCCCACGGGCCGCCTGCTCAT^ 23679 

Query: 1736 TCTTCTGCCTGCTGGTGCTGTCCAGGTACACGGCCAACCTGGCTGCCGTC^^ 17^5 

TCTTCTGCCTGCTGGTGCTGTCCAGCTACACGGCCAACCTOGCTGCCGT^ 
Sbjct; 23680 TCTTCTGCCTGCTGGTGCTGTCCAGCTACACGGCCAACXn^^ 23739 

Query: 1796 ACAAGACCTTCGAC^AGCTGTCGGGGATCCACGACCXCAAGG^ 1855 

ACAAGACCTTCGAGGAGCTGTCGGGGATCCACGACCCCAAGG C GC TCGG 
Sbjct: 23740 ACAAGACCrTTCGAGGAGCTGTCGGGOATCCACGACCCCAAGGTGGGCG^ 23799 

Qviery: 1856 tgtgggag 1863 

T<? GOG G 
Sbjct: 23800 TGCGGGTG 23 807 



Score = 2426 (854.0 bits). Expect = OA SumP<2) 0.0 
Identities = 463/474 (97%X Positives ^ 464/474 (97%X Frame ^ +1 

Query; 10^3 WVTGSSPDEa}GQCPAGQI,CIJ)PGTKDSATLDi?J[xFAAI^^ 1242 

4V PDEDGQCPAGQIX!IJ>P<mn5SATLDAliFAAIi^ 
Sbjctj 427 FVPAimPDEI)GQCPAGQLCIJ?PGTl©SAT^ 48 ff 

Query: 1243 rJlEDTPFDFEIiYLVGDGKYGALRIX3RWTGLVG£lIJ^<5R^^ 1422 

Sbjct: 487 LAEMtFDFELYIiV<SWKYGALRDQlWTGLVGDLr^ 546 

Query: 1423 PFFSTSIiGIMTOAiUyrASPIGAFMWPLHWST^^ 1602 

PFFSTSriGIMVRAia)TASPIGAFMWPIiHWST^^ 
Sbjct: 547 PFFSTSLGIKVIUa^ASPr6AFMWPI^STWLGVFA2U^ 606 

Query: 1603 GRNRSTVFSYSSALNLCYMIiFJUlWSSKTPKCPTGRI^^ 1782 

GRNRSTVFSySSAI^9I^AILFKRTVSSKTPKCPTGRL2^MNIim 
Sbjct: €07 Gm^STWSYBSMMJ2Yklhls'tikVV^^ 666 

Query: 1783 VWGDierF£BI,SGIHDPK --•GFRFGTVWESSAEAyiK3CSFPDMHAHMRRHSAPTTP 1544 

VKVGDKTFEEIiSGlHDPK GFRFGTVWESSAEAYIKKSFPDMHAHMKKHSAPTTP 
Sbjct: 667 VMVGDKTFESl/SGlHDPKIrHHPAQGPRFGTVWESSAEAyiiaCSPPDMHA 756 

Query: 1945 RGVAMLTSDPPKLi3AFIMDKSLLDYEVSlI>ADCKLLTVG 

rgvamltsdppklkafimdkslldyevsidaixikllwgkpfaiegygiolpqnspltsm 

Sbjct: 727 RGWlMLTSDPPKLNAPIMDKSLLI5yOTSIDAr)CKLLWGKPPAIEGyG 786 

Query: 2125 liSEFISRYKSSGFIDLLHDKlimCMVPCGKRVFAVTETLQMSiyHFAGLFVI^^ 2304 

I^SSFXSRY^CSSGFIDLLHDKWYiaiVPCGia^VFAVTETW^M^ 
Sbjct: 787 LSEFlSKYKSSGFIDLLHDKWYIQIVPCGKRVFAVTETLQMSiyHFAGLPV^ 846 

Query: 2305 LSSriGEHAFFRIiALPRIRKGSRLQYWLHTSQKIHRALNTEPPEGSKEETAE^ 2466 

I^SSi:.GE«AFFRriAIiPRIi^GSRI,QYWI,HTSQKIHRAIJ3TEPPEGSKEfiTAEAEP 
Sbjct; 847 LSSLGBHAFFRI^PRIRKGSRLQYWLHTSQKIHRALNTEPPEGSKEETAEAEP 900 



# 
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FIG. 12 

ATGGAGTTTGTCSCGGGCXKTGTGGCn-GGGCCTGOCGCrGOCGCTG 
CACCCTCAGCX::GTQCGO<^TCCTGGCOCGCCTCGGGQGCrC^ 

GCGCGCCTCrCGCCCGCXKrcCGCGCCCGCGCCGCCCTGGCCCGGGCCGCCCrGGCGCCGCGGCTG 
GCACAACCTGAGCTTOGAGCn'GGTGGTaKJCGCGCCCCCaKrCCGCGACi^^ 
GGCCTGTGCCAGGCGCTQGTGCCrCCGGGCGTGGCGGCCCTGCTCGCCTITCCCGAGGCT 
AGCTGCTGCAGCTGCACTrCCTXKlCGGCX^GCCACXGAGACX^ 

AGGCGGGCGCGCCCCrCX}GAGCCCCGAACCCATTCCACCrcCAGCTGCACTGGGCCAGCCC^ 
AGACGCTGCTGGATGTGCTGGTGGCGGTGaGCAGGCGCACGCCTGGGAAGACGTOGGCCTGOCCC 
TGTGCCGCACTCAGGACCCCGGCGG(XTGGTGGCCCTCTGOACAAGCCGGGCrGGCXXKKX^ 
AGCnXKH'CCTGGACCTAAGCCXKKXSGGACACGGGAGATGCAGGACrGCGGGC 

TGGCGGCGCCAGTGGGGGGTGAAGCACCGGTACCCGCGGCGGTCCTCCrCGGCTGTGACATCGCCC 
GTGCCCGTCGGGTGCTGOAGOCCGTACCTCCX^GGaXCXACrGGCTGTTGOGGAC^ 

CAAGGCCCTGCCCACCGCGGGGCTGCC^CCAGGGCTGCTGGCGCrGGGCGAGGTGGCACGAGCCCC 
GCTGGAGGCCGCCATa:ATGACATTGTGCAACrGGTGGCCCGGGCGCrGGOCAGTQaKK:OC^ 

gtccccggggcgcitctkk}cacggttcckkkx:aacacotccit^^ 
ggcaccaacgactcggccaccctggacgcactgttcgccgcgctggccaacg 

GCGCTGCGCAAGTGCTGCTACGGCTACTGCArrGACCTGCTGGAGCGGCTGGCGGAGGACACGC 

CACGGGACACGGajrCACCCATCGGTGCCTTTATGTGGCCCCTGCACrGOTrcA€(^^ 
CTITGCXaGCCCTGCACCTCACCGCGCTCTTCCTCACCGTGTACGAGT^ 

ACGCCAGGTGGCCGCAACCGC^GCACCGTCrTCrCCrACrarrCAG^CA^^ 
-rCCCCrrCAGACGCACCGmTCXlAG^ 

CTGGGCCATCITCTGCCrGCrGGTGCrGTCC^GCTACACGGCCAACCTGGCrGCCGTCAT^^^ 
GACAAGACCTTOGAGGAGCrGTCGGGGATCCACGACCCCAAGCTGCACCACCCGGCGCAGGGCTT 

CGCACACATGCGGCGCCACAGCGCOCCCAOCACGCCCCGCGGCGTCGCCATGCrcACGA 

CCCCAAGCrCAACGCCrrCATCATGGACAAGTGGCrCCTGGACrACGAGGlCTCCATCGACGC^ 

TGCAAACTGCrGACCGTGGGAAAGCCCirCGCCArrGAGGGO'ATG^/S^^ 

CCAC^ACAAGTGGTACAAGATGGTGCCTTGCGGCAAGCGGGTCTITGCGGrrA^^ 
GATGAGCATCTACCACirOJCGGGCXnxrrTCGTGTXGa^ 
AOCTCGCTGGOOTAGCACGCCn'CTrcCGan'GGCGCrCCOG^^ 
CAGTAGIGGCrGCACACCAG<XAGAAAATCCACCGCG^ 

aaggaggagacggcagaggcgqagcccagcggcccwagS^ccag^^^^ 

ACCAGCCAACGGCKXXKJAGGOCroGAAACGGGCGC^bGC^^ 

CGCrrCCrCCTGGAGCCCGCCGTGGTTCTOGCACCCGAAG^Sc^^ 

CGAGAGGGCCCCGrCTGGCTGTGCrCCTACGGCCGCCCGCCCGcSS^ 

CAGCCCGGGGAGCTGCAGGAGCrGGAGCGCCGCATCGAAGTO^C^A^^^^^^ 

CTGGTGCGGCGCGGCCAGCTCCTGGCACAGCTCGGGGACAG^^^ 

CTTCAGGCCAGAGCGGCCCCCGCOGAGGCCOCACCACACTCT^a^ 



FIG- 14 



Score 3832 (575,0 bits). Expect = 0,0. Sum P(3) = 0.0 

Identities = 948/1107 (85%), Positives ^ 94S/1107 (85%), Strand = Plus /Plu5 

OUOry; 768 a^CTGCCGCCCAAOGCCCTGCCCi^CGCGSCSGCTCCCA^ 247 

C CTCCC CC A G CCTG CCA C CG CT CCA GC C G(Xl C G G G 
Sbjctr 22736 CarroCC-CCTAGGTTCCTGGCCAACACGTC-OT^ 22792 

Quexy; 848 AGGTGGCACG-ACCCCCGCTGG-AGGCC-G-C-CATC'CATGACAT^^ 901 

GGTC CAG^ACCCCGGA C GCC CCTA TGTG AC T G 
Sbjct: 22793 -GGTGACAGGCaGCTCC-CAGGTACACATGTX^TCGGCA 22849 

Queryr 902 CCX:GGGCGCT-GGGCAGTGCGGCgCAQQT<5^^ $60 
r% CC GG C C GGG G CGCCGG CACG G .AGC C C GCC G 

ISbjCt: 22850 CCQGGACCCaCGGGGCGCCCCGGCCTCGGCCA-CGGTGGGCAGCTGGCGGGACGKC 22907 

/^^ery: 961 GTCAACa?GCGGGGACClSXA<^CG^CGOGCCCGAGTCCCCGGGGCG-CTTCT^^ 1019 

T ACT GG ACC G AG G C GC CG G CCCCG C C TG C G 
^bjct: 22908 CTGGACTT--GGAACCGGGAGGTCCCPCTGCA<^-GC 22964 

U^ieryj 1020 GOiyXJTGQCC-AA-CA-CGTCCMCCAGGGCCtK^ACGac^ 1075 

l^k GT CTOSCC AA C CGO? T A GC G G C CCC T TO GT G C 

J. Sbjct:: 22965 GT--CTGQCCCAAGCTGCGTG-TGGTAACGCTGTTGGAACACCC^^^ 23019 

;^€ryt 1076 GCTCCCCAGACGAAGACGGGCAGTGCCCAGCGGGGCAGCTCT^ 1135 

G CCAGACGAAGACGGGCAOTGCCCAGCGGGGCAGCTCTCCCTCGACCCTCGCACC^ 
i-^bjct; 23020 GTQATCCAGACGAAGACCGGCAGTGCCCAGCG6G6CAGCTGTGCC1^G^ 23079 

i^luery: 1136 acgactcggcx::accctggacgcactgttcgccgcgctGG^ 1195 
ft acgactcggccaccctggacgcactgttcgccgcgctggco 

"i^bjctt 23080 ACGACTCGGCX:ACCCa?GGACGCACTGTTCGCCGCGClWCCAACGGCTC^ 23139 
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Ouery: 1196 CCCTGCGCAAGTGCTGCTACGGCTACTGC&TT<3ACCTGCTGGAGCGGCTGGCG 1255 

CCCTGCGCAAGTQCTCXTACGGCTACTGCATTGACCTGCTGGAGCGGCT^ 
Sbjct; 23140 CCCTGCGCAAGTGCTGCTACGGCTACTGCATTGACCTOCtOGaOCGGCTGGCGGAGGACA 23199 

Query: 1256 CGCCCTTCGACOTCGAGCTGTACCTCGTGGGTGACGGCAAGTACGCCGCCCTGCGCS^ 1315 

cgcccttcgacttcgagctgtacctcgtgggtgacggcaagtacggcgccctgcgggacg 

SbjCt; 2320Q CGCCCTTCGACTTCGAGCTGTACCTCGTGQGTGACGGCAAGTACGGCGCCCTG^ 23259 

Query: 131S GCCGCTGGACCGGCCTGGTCGGGGACCTGCTGGCCGGCCGGGCCCACATGGCGGTCAC X375 

GCCGCTGGACCGGCCTGGTCGGGGACCTCCTGGCCGGCCGGGCCCACAIX^GCGGTCACCA 
Sbjct: 23260 GCCOCtGGaCCGGCCtGGtCGGGGaCCI^CTGGCCGGCCGGGCCCACATGG^ 23319 

Query: 1376 GCTTCAGTATCAACTCCGCCCGCTCACAGGTCGTGGACTTCACCAGCOZCT^ 1435 

GCTTCAGTATCAACTCCGCCCGCTCACAGGTCGTGOACTTCaCCAGCCCC^ 
Sbjct: 23320 GCrrCAGTATCAACrrCCGCCCGCrTCACAGGTGGTGGACTT^ 23379 

Query : 1436 CCAJCKCTOGGGATCATOGTGCCSGeCACGGGACy^Ct^ 1495 

CCAGCCTGGGCATCATGGTGCGGGCACGGGACACGGCCTCACCCATCGGTC;^ 
Sbjct: 23380 CCAGCCTCGGCATCATGGTGCGGGCACGGGACACGGCCTCACCCATCGGTGCC^ 23439 

Query: 1496 GGCCCCTGCaCTGGTCCaCGtGGCTGG{XGTCTTTGCGGCCCtGCACCTCACX^ 1555 

GGCCCCa^ACTGGTCCACGTGGCTGGGCGTCTTTQCQGCCCT(^ACCT^ 
Sbjct; 23440 GGCCCCTGCACTGGTCCACGTOGCTGGGCGTCTTTGCGGCCCTGCACCTCACC 23499 

Query; 1556 TCCTCACCGTGTACGAGTGGCGTAGCCCCTACGGCCTCACGCCACGTGGCCGCAACCGCA 1615 

tcctcaccgtgtacgagtggcgtagcccctacggcctcacgccacgtggcc(x:aaccgca 

Sbjct: 23500 TCCT(lftCCGTQTACG^l^GCGTAGCCCCTACGGCCTCACGCCACGTGGCCGCAACCGC^ 23559 

Query: 1616 GCACCGTCTTCTCCTACTCCTCAGCCCTCAACCTGTGCTACGCCATCCTCTTCAGACGCA 1675 

GCACCGTCTOCTCCTACTCCTCAGCCCTCAACCn^GTGCTACGCC^^ 
Sbjct: 23560 GCACCGTCTOCTCCTACTCCax^AGCCCTCAACCTGTGCT^ 23619 

Query: 1676 CCGTGTCCAGCAAGACGCCCAA(3TGCCCCACGGGCCGCCTGCTCATGAACCTCTC3<^ 1735 

CCGTGTCCAGCAAGACGCCCAAGTGCCCCACGGGCCGCCTGGTCATGAACCTCTG^ 
Sbjct: 23620 CCGTGTCCAGCAAGACGCCCAAGTGCCCCACGGGCCGCCTGCTCATOA^ 23679 

Query: 1736 TCTTCTGCCTGCTCGtGCtGtCCaGCtacaCGGCC^ 1795 

tcttctgcct(^:tcgtgctctcca 

Sbjct: 23680 TCTTCTGCCTGCnBGTGCTGTCCAGCTACACGG^ 23739 

Query r 1796 ACAAGACCTCCGAGGaCCtGtCGGO(»TCCACGACCCC^ 1854 

ACyUGACCTTCGAGGAGCTGTCGGGGATCCACGACCCCAAG TO C CC CGG G G 
Sbjct: 23740 ACAAGACCTTCGAGGAGCTGTCGGGGATCCACGACCCCAAGGTGGGCGGCCTCG 23796 

Query; 1855 GGCTTCCGCTTCGGCACCGTGTGGGAGAGCAOgG-CCGAGG 1894 

®3Ca? C G T GGC Q G GGG AGC G G CC GG 
Sbjct: 23797 GGCTGCGGGT--GGCCTTGGG-GGGCTAGCGGTGGCCCCGG 23834 



FIG. 15 

Score r; 2481 (S73,4 bits). Expect = 0.0, Sum P(2) =: 0,0 
Identities = 469/474 (98%), Positives = 47W474 (99%), Frame = +1 

Oaery; 1063 WVTGSSPDEDGCK^PAGQIXXDPGTNDSATLimFAM/ANGSAPR^ 1242 

SbjcC: 427 FVFARDPDEDGQCPAGQIKTLDPGTiroSATLDALPAALANGSAPRALHK^ 486 

Query: 1243 IAEOTPFDFELY1.VGIX5KYC^rdGritoSL^ X422 

^ ^^^^EDTPFDFELyi,VGDGKyGALRDGRjm^VGl>I^ 
Sbjct: 487 LAEDTPFDFELYLVGIXSKYGALIUJGRW^LVGDLLAGRAH^ 546 

Query: 1423 PFFSTSI^IMVRAKDTASPIGAPmPI^STWLfm^A^O^ 1602 

*'^^5'^^^3:mvkardtaspigafmwplkwst^^ 

Sb^Ct: 547 PFFSTSLGlKVHAimTA$PI(5A,FKWPLKWSTWIi^ $0^ 

Query: ie03 GJ^STVFSYSSiUjNI^AILFKRWSSKa'PKCPTG^ 1782 

GRimSTVFSYSSAIitll^yAILFRRTVSSKTPKCPTGiail^^^ 
Sbjct: 607 GRmSTVFSYSSAIJai^AII,FRRTVSSKTPKCPTGRIJ^^ 656 

Query; 1783 VWGDKTPEELSQIHDPKUfflPAQGFRFGTVWESSAEAyiKKSFPDM^^ 1962 

VWGDKTFEELSGIHDPKUlHPAQGFRFGTVmBSSAEAYlKKSFPDMHAHiy^^ 
Sb^ct: 667 VWGDKTFEELSGXHDPKLHHPAQGFRFGTVTOSSAEAYIKKSPPDMIIA^ 726 

Query: 1963 RGVAMLOl'SDPPKimFIMDKSLLDYEVSIDADCmLlVGKPPAIEGyGIGLPQNSPLT^ 2142 

RGVAMLTSDPPKLNAFXMDKSLLDYEVSIBADCKLLTVGKPFAIEGYGIGLPQNSPLTSN 
Sbjct: 727 RGVAMLTSDPPKIil^IMDKSLIiDYEVSIDAnCKLLTVGKPFAIEG^^ 786 

Query: 2143 LSEFISRYKSSGFIDLLHDKWYKMVPCGmFAVTETLQMSIYEFAGLFVL^^ 2322 

riSEFlSRYKSSGFIDI.LHDKVnrKM\^CGKRVFAWETl/QMSIYKFA<3LFV^^ 
Sbjct: 787 I^EFISRYKSS0FIDLLHDK1)ra:MVPCGKRVFAWETLQMSIYHFAGLF^ 846 

Query: 2323 LSSIjGEHAFFRIiALPRIRKGSRIiQYWLHTSQKIHKALNTBPPEOSKEET 2484 

LSSLGEHAFFRlALPRIRKGSRLQYWLHTSQKIHRALNTEPPEGSt^ 
^bjct: 847 LSSLGlIHAFFRrALPRlRKGSRLQYWLHTSQKIHRAIOTEPPEGSKEETAE^ 900 
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ATGGAGTTTGTGCGG0C0CTGTGGCTGGGCCrGGCGCTG<K:(3CT 

CACCCTCAGCCXSTGCGGOJTCCTGGCGCGCCTCGGGGGCrcCGTGCGCCTGGCK^ 

GCGCGCCTCTCGCCX:GCX;CCCGCGCCCGCGCCX3CCCrGGCCCGGGCCGCCxrrGGCGC<^ 

GCACAACCmAGCTTGGAGCTGGTGGTCGCCGCXKX^CCCCCKrCGCGACCCCGCCT 

GGCCTGTGCCAGGCGCTGGTOCCTCCGGGCGTGGCGGCCCTGCTCGCCrrrCCCGAGGCTCG^ 

AGCrQGTGCAGCTGCACTTCCTGGCGGa}GCCACCGAGACC(XCGTGCT 

AGGCXK:G(XK:GC(XCrCGGAGCCC<XrAA<XCATrCCACCTGCAGCTGCACrGGG<XAGC^ 

AGACGCTGCTGGATGTGCTGGTGGCGGTGCTCCAGGCGCAa3CX7rGGG^^ 

TGTGCCGCACrCAGGACCCCGGCGGCCTGGTGGCXXJrCTGGACAAG(XGGGCTGGCCG<^ 

AOCrGGtCCrGGAC(:TAA(KCGGCGOGACACGGGAGATGCAGGACTG<;X3G<K:ACGCCTGGC^ 

TGGCGGCGCCAGTGGGGGGTGAAGCACCGGTACCCGCGGCGGTCCTCCTCGGCmTGACA^ 

GTGCCrGTCGGGTGCrGGAGGCOGTACCrCOCGGCCCX:CACrCGCTGTTGGGGAC^ 

CMGGCCCrGCCX:ACXXK:GGGGCrGCCACCAGGGCrGCTGGCX3C^ 

GCr<jGAGGCCGCX:yiTCXLW'GACATrGTGCAACrGOT 

GCAGOCGAAGCGAG<XCTCCr<XXX:GCCCXGGTCAACTGCGGGGACCrGCAGC^ 

GTCCCdXSGQGCGCITCITGGCACGGTTCCTGGCCAACAaSTCCrrCC^ 

TGGGTGACAGGCAGCTCCCAGGTACACATGTCTCGGCACTTTAAGGTGTGGAGCCTTC 

CACGGGGCGCCCCGGOTGGGCCACGGTGGGCAGCTCGCXSGGACGGCC^GCT 

GAGGTGCCTCTGCACGOCCCa:GCCCCCACAGGGTGCCCAGGTCTGGCXXAAGCTGCGTGTGGT^ 

CGCTGTTGGAACACCCATTTGTGTT1XjC(XGTGATCCAGACGAAGACGG 

agctgtgcctggaccctggcaccaacgactcggccaccctggacgcactottcgcc^ 

cggctcagcgccccgtgccctgcgcaagtgctgctacggctactgcattgacctgctggac^ 

gcggaggacacgcccttcgacrrcgagctgtacoxxjtgggtgaajgcaagtacg^ 

QACXjGCXlXKrrGQACCGGCCTGGTCGGGGACCTQCTGGCaj^^ 

TTCAGTATCAACrCCGCCCGCTCACAGGTGGTGGACTTCACCAGCCCxriTCTTCrC^ 

GCATCATGGTGCXKKK:ACGGGACACGGCCTCA<XCATCGGTGCCm 

CV^CGTGGCrGGGCGTCTTTGCGG<XCrGCACCTCACCGCGCTC7r^^ 

AGCCCCTACGGCCTCACGCCACGTGGCCGCAACCGCAGCAOCGTCITCrCCT^ 

ACCTOTGCTACGCCATCXrrCITCAGACGCACCOTGTCXV^.GCAAGACXK^^ 

CCrG(nx:ATGAA(XTCTGGGa::ATCTTCTGCCTGCTGGTGCTC^ 

GCCGTCATGGTCGGGGACAAGACOT'CGAGGAGCTCTCGGGGATCCACGACXIC 

CXXKKOKIAGGGCTTCCGCTTCGGCACCXjTGTGGGAGAGCAGCGC^ 

TTCCCCGACATGCACGCACACATGCGGCGCCACAGCGCG<XCACC:ACGCrCCGCGGC^ 

CTCAa5AGCX3ACCEC(XCAAGCrCAA<XKX^ 

CCATCGACGCCOACTGCAAACKXJTGACCXJTXKKjAAAGCCCnTCGC^ 

GACrGGCO^GAACTa3CX:GCrCACCr(XAACCT0TCCGA0 

CTTCATOTACCTGCrCCACGACAAGTGGTACAAGATGGTGCCITGCXKK^ 

AGAGAGACCCTGCAGATGAGCATCTACCACTTCGCGGGCCrCITCGTGlTGCTGTGCC^^ 

GCAGCGCTCTGCTCAGCrCGCTGGGCGAGCACGCCTTCrTCCGCXn'GGC^ 

GGGGAGCAG0CTGCAGTACTGGCTG(^CACCAGCCAGAAAATCCACCGCGCCOX^ 

agcagcagcaggaccagccaacggctcx:ggagggctgoaaacgggcgcgccgggc^ 

GAGCX3CCGCX}TGCGCTTCCn'GCTGGAGCa;GCCGTGGT^ 

OAGGCTGa3CCGCGAGAGGGCCX:CGTCrGGCTGTGCKXn'ACGGC^ 

ACGGGGGCrCCXXL^.GCCCXKK5GAGCTGCAGGAGCTGGAGCGCa^ 

GCrCCGCCAGGC(XTGGTGCCGCGCGGCCAGCrCXnXKK:ACAGCTCGGGGACAG 

GOTCGGCGCTTGCTTCAGGCC AGAGCGGCCCCCXMIXSGAGGCCCCAC^ 

GAGCXIAGGAATGA 
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MEFVRALmGLALALGPGSAGGHPQPCGVLARLGGSViaGAIiPRAPLAR^ 

hOL^LELWAAPPAWJPASLTRGLCQALVPPGVAAIiAFPEARPELLQIJI^^ 

1X}AIWFE1LQLHWASP1JETUJ>VLVAV1X3AHAWEDVGLA1/31TQDPG^^ 

lamTGDAOLRARLAPMAAPVGGBAPVPAAVLLGCDIARAKRVI^AVPPGPH^ 

PGIljU,GEVARPPI£AAlHDrVQLVARALGSAAQVQPKRAIXPAPVNmDLQPAGPESK5RH.^^ 

SFQGRTOPVWVTGSSQVHMSRHFKVWSLRjmPRGAPAWATVGSWIUX3QlJ3L^^ 

VWPm<VVTlXEHPFVFAImPDEDaQCPAGQLaJ)PGT^©SAT^ 

DLLERLAEDTPFDFELYLVGDGKYGAIilDGRWTGLVGDIiAGRAHMAVTSFSrNSARSQW 

TSmiMVRARDTASPIGAIMWPIJIWSTWLGVFAALHLTALFLTVYEWRSPYGLTPRORh^ 

,UaLCYAIIJ^TVSSKTPKCFrGRIl.NINLWAIFaXVI^SYTAM.AAV^ 

QGFRFGTVWESSAEAYIKKSFPDMHAHMiaaiSAPTrPRGVAMLTSDPPK^ 

CKLLTVGKPFAIEGYGICIJ>QNSPLTSfa.SEnSRYKSSGFroiXHDKWYia^ 

OTAGIJfVIXCLGLGSAIl^SIXSEHAFHajU-PRIRKGSRIQYW 

SGPEVB3QQQ(yJDQFrAPEGWKJL^I^lAVDKERRVRm^AVWAPEADAEAEA^ 

RPPAARFroAPQPGELQELERRIEyARERI^QALVRRGQ]XAQLGDSARHRPmi.QARAAPAEAPPHSG 
RPGSQB 




FIG- 19 

Score « 5 188 {778.4 bits). Expect "= 0.0, Sum P(4) = 0.0 

Identifies = 1068/1092 (97%). Positives = 1068/1092 (97%), Strand = Plus / Plus 

Query: XQ19 GGTTCCTGGCCiWlCACGTCCTTCCAGGGCCGCACGGGCCCCGTGTGG^ 1078 

Sbjct: 22747 GGTTCCTGGCC31ACACCTCCTTCCAGGGCCGCACGGGCCCCGT^ 22806 

Query: 1079 CCCAGGTACACATGTCTCG<3CACTTTAA(^t^T0GAGCCOTC<^ 1138 

CX;CAGGTACACAT(m:TCQQCyiCarPTAAX3OT^^ 
Sbjct: 22907 CCCAGGTACACATGTCTCGGCACTTTAAGGTGTGGAGCCTTCGCCGGG^^^ 22866 

Query: 1139 CCCCGGCCTGGGCCACGGTGGGCAGCTGGCGGGACGGCCAGCTGGJ^CT^ 1198 

CCCCGGCCTGGGCCACG(?raGGCAjGCTGGCGTO 
Sbjct: 22867 COCCGGCCtGOCSCCACQOTOOGCAGCTCG^ 22926 

Query: 1199 GTGCCTCTGCACGGCCCCCGCCCCCACAGGGTGCCCAGGTCTGGCCCM 1258 
gtc3cx:tctgcacggcccccgcccccacagggtgcccaggtc 

Sbjct: 22927 GTGCCTCTGCACGGCCCCCGCCCCCACAGGGTGCCCAGGTCTGGCCCAAGCT 22986 

Queryi 1259 TAAaaCTGTTGOAACACCCATTTQTGTTa^ 1318 

TAACGCTGTTGGAACACCCATTTGTGTTTGCCCGTGATCCAG^^ 
Sbjct: 22987 TAACGCTGTTGOAACACCCATTTGTGTTTGCCCGTCATCC^^ 23046 

Query: 1319 CAGTOGGGCAGCTGTGCCTGGACCCTGGCaCCAAC(3ACTCGGCCAC^^ 1378 

CAjGCGGGGCAGCTGTGCCTGGACCCTCGCaCCAACGACTCGGCCACC^^ 
Sbjct: 23047 CAGCGGGGCAGCTGTGCCTGGACCCT^fiCACCJUU^cjACTC 23106 

Queryi 1379 TCGCCGCGCTGGCCAACGCSCTCAGCGCCCCGTGCCCTG^^ 143B 

l^:;GCCGCGcrrGGCCAACGQCTCAGCGCCCCGT(X:CCTGCGC^^ 
Sbjct: 23107 TCCXrCGCGCTGGCCAACGGCTCAGCGCCCCGTGCCCTGCGCAAGTOCTGC^TACGGCT^^ 23166 



FIG. 19 Continued 



Query: 1433 GCATTGACCTGCTGGAGCGGCTGGCGGAGGACACGCCCTTCGACTI^GAGCTC^ 1498 

GCATTGftCCTCCTGGAGCGGCTKSGCGGAGGACACGCCCTTCGA 
Sbjct: 231^7 <^TTC^ACCTdCTGGAGCGGCTGGCGGA<^ACAC<5CCCTTCGACTTCG^ 23226 

Quory: 1499 TGGGT<5ACGGCAAGTACGGCGCCCTGCGGGACGGCCGCTC?0ACCGGCCTGGTCGGGGACC 1558 

tgggtgacggcaagtacggcgccctgcgggacg(k:cgctggaccggcctggtcoogga 

$bjct: 23227 TGGGTGACGGCAAGTACGGCGCCCTGCGGGAC<K5CCGCTGGACCGGCCTCGTCGGGGACC 23286 
Query: 1559 TGCTGGCCGGCCGGGCCCACATGGCGGTCACCAGCTTCAGTArc^^ 1618 

tgctggccggccgggcccacatggcggtcaccagcttcaotatcaactccgcccgc^^ 

Sb^ct: 23287 TGCTGCCCGGCCGGGCCCACATGGCGGTCACCAGCTTC^GTATCAACTCCOCCCGCTC 23346 

Query: 1619 AGGtGGTGGACITCACCAGCCCCTTCTTCTCCACCAGCCTGGGCATCATGGTGCGGGC^^ 1678 

AGGTGGTGGACTTCACCAQCCCCTTCTTCTCCACCAGGC 
Sbjct: 23347 AGGTGGTGGACTTCACCAGCCGCTTCTTCTCCACCAGCCTGGGCATCATGGT^ 23406 

Query; 1679 GGGACAGGGCCTCACCCATCGGI^CTTTATGTGGCCCCTGCACTGGTC^ 1738 

gggacacggcctcacccatcgctgcctttatgtggcccctgcac^ 

SbjCt; 23407 GGGACACGGCCTCACCC^ITCGGTGCCTTTATGTGGCCCCTGCACTGGTCCAC^^ 23466 

Query; 1739 GCGTCTTTGCGGGCCTGCACCTCACCGCGCTCTTCCTCACCGTGTATO 1798 

GCGTCTTTGCGGCCCTGCACCTCACCGCGCTCTTCCTCACCGTGTACGAGTGG^ 
Sbjct: 23467 GCGTCTTTGCGGCCCTGCACCTCACCGCGCTCTTCCTCACCGTGTACGAGO^ 23526 

Query: 1799 CCTACGGCCTCACGCCACGTGGCCGCAACCGCAGCACCGTCTTCt^ 1858 

CCTACGGCCTCACGCCACGTGGCCGCAACCGCAGCACCGTCTrcTCCTACTCCTCAGCCC 
Sbjct: 23527 CCTACGGCCTCACGCCACGTGGCCGCAACCGCAGCACCGTCTTCTCCTACTCC^ 23586 

Ouery: 1859 a?CAACCTG'rGCTACGCCA«:CTCl'TCAGACGCACCGtH5t<^ 1S18 

TCAACCTGTGCTACGCCATCCTCTTCAQACGCACCGTGTCCAGCAAGAC^^ 
Sbjct: 23587 TCAACCXGTGCTACGCCATCCTCTTCAGACGCACCGTGTCCAGCAAGACX^ 23646 

Query: 1919 CCACGGGCCGCCTCCTCATGAACCTCreGGCCATCTTCT^ 1978 

CCACGGGCCGCCm:TCATGAACCTCTGGGCCATCTTCm:CTGCT^^ 
Sbjct; 23647 CCACGGG(XGCCTGCTCATGAACCTCTGGGCCATCTTCTG^ 23706 

Query: 1979 ACACGGCCAACCTGGCTGCCGTCATGGTCGGGGACAAGACCTTC 2038 

ACACGGCCAACCTGGCTGCCGTCATGGTCGGGGACAAGACCTTCGAGG^ 
Sbjcc: 23707 ACACGGCCAACCTGGCT^CGTCATGGTCGGGGACAAGACCTI^ 23766 

Query: 2039 TCCACGACCCCAAGCTGCACCACC-CGGCGCAGGGCTTCCGCTTCGGCACCGTGT^ 2097 

TCCAC6ACCCCAAG TG C CC CGG G GGGCT C G T GGC G G GGG 
Sbjct: 23767 TCCACGACCCCAAGGTGGGCGGCCTCGG-G--GGGCTGCGGGT--G^ 23820 

Query: 209S AGCAGCG-CCGAGG 2110 

AGC 0 6 CC GG 
Sbjct: 23B21 AGCQGTGGCCCCGG 23834 



FIG. 20 



Score = 4730 (1^65.0 bits). Expect ^ 0.0, P = 0.0 

Identities = 900/900 (100%), Positives - 900^900 (100%), Frame = +1 

Query: 1 MEFVRALW.GIAIJaGPGSAGGHPQPC(nnCJU^ 180 

MSPVRALWLGIALM/GPGSAGGHPQPCGVLARLGGS^^ 
Sbjct: 1 MEFVIIAI/IWLGLAIJ^ 60 

Query: 181 AXAPRLPHNDSLEIiWAAPPJUUDPASDTRGliCgALVPPGVAALIAFPBARPELL^ 360 

iy:iAPiUiPHr?IiSL£i:iWA?i?PARDPASLTRGLCQALVPPGVAM^ 
Sbjct: 61 ALAPI^PIM/SLELWMPPAIUDPASLTRGLCQM;VPPQV3^ 120 

Query: 361 AATETPVLSLIjRSEAKAPLGAPlsrPFHIjQLH^ 540 

AATCTPVr^SLLIUlEJaiA:?IUGAPNPFHX*QLHWASPX;ET3^ 
Sbjct: 121 AATETPVIiSLLRREARAPLGAPNPFHLQLHWlASPLETLI/ir^ 180 

Queryj 541 TQDPGGLVALm'SRAGRPPQLVLDLSimDTGDAGLRAmiAP]^^ 720 

TQDPGGLVALWTSRAGI^PQLVLDlSRRDTGDAGIiRAI^ 
Sbjct: 181 TCa3PG(^VALWrSRAGRPPQLVLDLSRRDTGDAGLRAIU^MAAP\^ 240 

Query: 721 DIAI^U^VLEAVFPGPHWI^TPLPPKMiPTAGLPPGLL^ 900 

DIARARRVLEAVPPGPHWLIXSTPLPPKMiPTAGLPPGIJUAL^ 
Sbjct: 241 DIARAKKVLEAVPPGPHWLLGTPLPPKAIiPTAGLPPGIJ^GE^^ 300 

Query; ^01 ARAI^SAAQVQFKRAIiLPAPVNCGDLQPAGPESPGRFIjARFr*AOTSFQGKTG£^^ 10$0 

ARALGSAAQVQPKRALLPAPVNCGDLQPAGPESPGRF1J^FIJOTSFQ<^TG 
Sbjct I 301 ARALGSAAQVQPKRALLPAPVNCGDLQPAGPESPCTFLARFIi^^ 360- 

Query: lOSl QVHMSRHFKVWSLiWEy^PkGAPAWATOGSWRIXjQI,^ 1260 

QVHMSRHFKWSriRRDPRGAPAWATVGSWRDGQj^DI/EPGGASARPPPPQ^ 
Sbjct: 161 QVHMSRHFKVWSLRIU5PRGAPAWATVGSWRDGQliDLEPGG 420 

Query; 1261 TI/IiEHPFVFARDPDEIXPQCPAGQI^LDPGTKDSATLDAl^FAAlJaJGSAPR^ 1440 

TLLEHPFVFARDPDEDGQCPAGQLCLDPGTNDSATLDALFAAIiANGSAPRA^ 
Sbjct: 421 TLLEHPFVFARDPDEDGQCPAGQLCLDPGTrroSATLDALPAALANGSAPR^ 480 

Query: 1441 IDr*LERLAEDTPFDFELYLVGI>^GALRIX5RWTGL^^ 1620 

IDriLERrjAEDTPFDFELYLVGDGKyGAI/RDGRWPGr»VGDI*i:»AGRAI^ 
Sbjct: 481 IDLLBRIAEDTPPDFELYLVGDGKYGALRPGRWTGLVGDL^^ 540 



FIG, 20 Continued 



Query: 1621 VVDFTSPFFSTSr/5IMViy^RDTASPlGAfrJWPLHWSTWLGVFA^ 1800 

WDPTS PPFSTSIX^IKVI^^I^ASPX<3AFMWPLHWSTWLG\^AAIiH^ 

SbjCt: 541 VVDFTSPFFSTSliGlMVKARDTASPIGAFMOTLHWSTWL^ 600 

Query: 1801 YGLTPRGRNRSTVFSYSSALNLCYAILFI^WSSKTPKCPXGRLLM?^^ 1980 

YGLTPRGJmRSa)WSYSSia.NLCyAILFimOT$SKTPKCPTGRLU^NLWM 

SJjjct: 601 yGLTPRGRNRSTVFSYSSALfJLCYAILFRRWSSKTPKCPTGRIiLMN^ 660 

Query; 1S81 TAOTiAAVMVGDKTFEmiSGIHDPKLHHPAQGFRFGTV^ 2160 

TANIJUVVMVGDKTFEELSGIHDPKLHHPAQGFRFGTVWESSAEAYI^ 

Sbjct: 661 TANIAAVMVGDKTFSELSGIRDPKLHHPAQGFRFGTVV^ 720 

Query: 2161 SAPTTPRGVAMr/TSDPPKIzKAFIMDK^LLDYEV'SlDADCKlitiT^ 2340 

SAPTTPRGVAMLa?SBPPKLNAFIMDKSLLDYWSIDADCKLLWGKPPMEOT 

Sbjct: 721 SAPTTPRGVAMLTSDPPKliKAFimKSLLDYEVSIDATC 780 

Query i 2341 SPLTSlILSEPISRYKSSGFXDLLffi>K5inrKWPCGKRVFAWETLQMSIYHFAGLF^ 2520 

SPLTSNLSEFISRYKSSGFIDLLHDKWYKMVPCGKRVFAWETLC^I 
Sbjct: 781 SPLTSNLSEFISRYKSSGFIDLLHDKWYKMVPCGKRVFAWBTMMSIYHFAGLFV^ 840 

Query: 2521 GLGSALLSSI^EHAFFRLALPRIRKGSRLQYWLHTSQKIHRAIiIlTEPPEGSK^^ 2700 

GLGSAIiLSSLGEHAFFRLALPRIIUCGSIUiQYWLOTSQKIHRA^ 

Sbjct: 841 GLGSALLSSLGEHAFFKIiAIiPRIRKGSRIiQYWLHTSQKXHRAIJSn^ 900 



• 
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ACGCGTTACTCCTACCAGGTTGTAGCATGCATCTTTTTGAGAGAGCAGCTGGGATCGAGTA 



ATTCTTAGGAGCACTTTAGTGAATAAAGAACCTGACAGT ATGCTGGCCCACATGTTTAAGG 

ACAAAGGTGTCTGGGGAAATAAGCAAGATCATAGAGGAGCTTTCTTAATTGACCGAAGTCC 

TGAGTACTTCGAACCCATTTTGAACTACTTGCGTCATGGACAGCTCATTGTAAATGATGGCA 

TTAATTTATTGGGTGTGTTAGAAGAAGCAAGATTTTTTGGTATTGACTCATTGATTGAACAC 

CTAGAAGTGGCAATAAAGAATTCTCAACCACCGGAGGATCATTCACCAATATCCCGAAAGG 

AATTTGTCCGATTTTTGCTAGCAACTCCAACCAAGTCAGAACTGCGATGCCAGGGTTTGAA 

CTTCAGTGGTGCTGATCTTTCTCGTTTGGACCTTCGATACATTAACTTCAAAATGGCCAATT 

TAAGCCGCTGTAATCTTGCACATGCAAATCTTTGCTGTGCAAATCTTGAACGAGCTGATCTC 

TCTGGATCAGTGCTTGACTGTGCGAATCTCCAGGGAGTCAAGATGCTCTGTTCTAATGCAG 

AAGGAGCATCCCTGAAACTGTGTAATnTGAGGATCCTTCTGGTCTTAAAGCCAATTTAGA 

AGGTGCTAATCTGAAAGGTGTGGATATGGAAGGAAGTCAGATGACAGGAATTAACCTGAG 

AGTGGCTACCTTAAAAAATGCAAAGTTGAAGAACTGTAACCTCAGAGGAGCAACTCTGGC 

AGGAACTGATTTAGAGAATTGTGATCTGTCTGGGTGTGATCTTCAAGAAGCCAACCTGAGA 

GGGTCCAACGTGAAGGGAGCTATATTTGAAGAGATGCTGACACCACTACACATGTCACAAA 

GTGTCAGATG AGAATTTTAGGGGCTGGAGGAAGATGTAAAAGATGAAAATGTTTTCCTTAT 

CACTTTTCTTTCTCCACCCACTCAGTTGTCTAGAAGAAATAACACTGTAAGGAAATTTAAAA 

AAAAAAAA 
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MLAHMFKDKGWGNKQDmGAmDRSPEYI^PE.NYLRHGQLIVNDGINLm 

SUEHLEVAIKNSQPPEDHSPISRKEFVRFLLATPTKSELRCQGU^SGADI^RIJDLRYINF^ 

LSRCM.AHANLCCAM.ERADI^GSVIX)CANLQGVKMLCSNAEGASIJaLCNT^PSGL^ 

GANLKGVDMEGSQMTGINmVATLKNAKLKNCl^RGATLAGTDLENCDLSGCDLQEANLRGS 

NVKGAIFEEMLTPLHMSQSVR 
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Score = 1486 (523,1 bits). Expect = 1.4e-151, P = 1.4e-151 
Identities = 286/286 (100%), Positives = 286/286 (100%), Frame 
= +1 

Query: 130 RSTLWKEPDSMLAHMFKDKGVWGNKQDHRGAFLIDRSPEYFEPILNYLRHGQLIVNDGI 309 

RSTLVNKEPDSMLAHMFKDKGVWGNKQDHRGAFLIDRSPEYFEPILNYLRHGQLIVNDGI 
Sbjct: 104 RSTI.VNKEPDSM3aAHMFKDKGVWGNKQDHRGAFLIDRSPEYFEPILNyLRHGQLIVNDGI 163 

Query: 310 NLLGVLEEARFFGIDSLIEHLEVAIKNSQPPEDHSPISRKEFVRFLLATPTKSELRCQGL 489 

NLLGVLEEARFFGIDSLI EHLEVAIKNSQPPEDHSP I SRKEFYRFLIATPTKSELRCQGL 
Sbjct: 164 NLLGVLEEARFFGIDSLIEHLEVAIKNSQPPEDHSPISRKEFVRFLLATPTKSELRCQGL 223 

Query: 490 NFSGADLSRLDLRYINFKMANLSRCNLAHANLCCANLERADLSGSVIJ^CANLQGVKML 669 

NFSGADLSRLDLRYINFKMANLSRCNIAHANLCCANLERADLSGSVLDCANLQGV^ 
Sbjct: 224 NFSGADLSRLDLRYINFKMANLSRCNIAHANLCCANLERADLSGSVLDC^ 283 

Query: 670 NAEGASLKLCNFEDPSGLKANLEGANLKGVDMEGSQMTGINLRVATLKNAKLKNCNLRGA 849 

NAEGASLKLCNFEDPSGLKANLEGANLKGVDMEGSQMTGINLRVATLKNAKLKNCNLRGA 
Sbjct: 284 NAEGASLKLCNFEDPSGLKAKLEGANLKGVDMEGSQMTGINLRVATLKNAKLKNCNLRGA 343 

Query: 850 TLAGTDLENCDLSGCDLQEANLRGSNVKGAIFEEMLTPLHMSQSVR 987 

TLAGTDLENCDLSGCDLQEANLRGSNVKGAIFEEMIiTPLHMSQSVR 
Sbjct: 344 TLAGTDLENCDLSGCDLQEANLRGSNVKGAIFEEMLTPLHMSQSVR 3 89 
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TTTCCAGGGTTCTAGCCTGTTCATCTAGCCCCA TGATGGCTGTGGACATCGACTAnAnATAPAAPTarA^ 

GGCTCCTTCCTTGCGCCAAGAGAGGTTTGCCTTTAAGATCTCACCAAAGCCCAGCAAACCACTGAGGCCT 

TGTATTCAGCTGAGCAGCAAGAATGAAGCCAGTGGAATGGTGGCCCCGGCTGTCCAGGAGAAGAAGGTGA 

AAAAGCGGGTGTCCTTCGCAGACAACCAGGGGCTGGCCCTGACAATGGTCAAAGTGTTCTCGGAATTCGA 

TGACCCGCTAGATATGCCATTCAACATCACCGAGCTCCTAGACAACATTGTGAGCTTGACGACAGCAGAG 

AGCGAGAGCTTTGTTCTGGATTTTTCCCAGCCCTCTGCAGATTACTTAGACTTTAGAAATCGACTTCAGG 

CCGACCACGTCTGCCTTGAGAACTGTGTGCTCAAGGACAAGGCCATTGCAGGCACTGTGAAGGTTCAGAA 

CCTCGCATTTGAGAAGACCGTGAAAATAAGGATGACGTTCGACACCTGGAAGAGCTACACAGACTTTCCT 

TGTCAGTACGTGAAGGACACTTATGCCGGTTCAGACAGGGACACGTTCTCCTTCGACATCAGCTTGCCCG 

AGAAGATTCAGTCTTATGAAAGAATGGAGTTTGCTGTGTACTACGAGTGCAATGGACAGACGTACTGGGA 

CAGCAACAGAGGCAAGAACTATAGGATCATCCGGGCTGAGTTAAAATCTACCCAGGGAATGACCAAGCCC 

CACAGTGGACCGGATTTGGGAATATCCTTTGACCAGTTCGGAAGCCCTCGGTGTTCCTATGGTCTGTTTC 

CAGAGTGGCCAAGTTACTTAGGATATGAAAAGCTAGGGCCCTACTACTA GTGACTGCAG GTGACAGGGCG 
TGGGGGAGCTGCCACA ~ 



• 
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MMAVDIEYRYNCMAPSLRQERFAFKISPKPSKPLRPCIQLSSKNEASGMVAPAVQEKKVKKRVSFADNQG 

LALTMVKVFSEPDDPLDMPFNITELLDNIVSLTTAESESFVLDFSQPSADYLDFRNRLQADHVCLENCVL 

KDKAIAGWKVQNLAFEKTVKIRMTFDTWKSYTDFPCQYVKDTYAGSDRDTFSFDISLPSKIQSYERMEF 

AVYYECNGQTYWDSNRGKNYRIIRAELKSTQGMTKPHSGPDLGISFDQFGSPRCSYGLFPEWPSYLGYEK 
LGPYY 
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Score = 3195 (479.4 bits). Expect = 2.8e-138, P 2.8e-138 

Identities = 763/903 (84%), Positives = 763/903 (84%), Strand = Plus / Plus 

Query: 6 AGGGTTCTAGCCTGTTCATCTAGCCCCATGATGGCTGTGGACATCGAGTACAGATACAAC 65 

AG TTCTAGCCTG C TCTA C TGATGGC GTGGACAT GA TACAG TACA C 
Sbjct: 65 AGACTTCTAGCCTGCCCCTCTAACG— TGATGGCCGTGGACATAGAATACAGCTACAGC 121 

Query: 66 TGCATGGCTCCTTCCTTGCGCCAAGAGAGGTTTGCCTTTAAGATCTCACCAAAGCCCAGC 125 

G ATGGC CCTTC TGCGC AGAG G TT CCTT AAGATCTC CC AA C AC 
Sbjct: 122 AGTATGGCCCCTTCTCTGCGCAGAGAGCGCTTCACCTTCAAGATCTCCCCCAAACTGAAC 181 

Query: 126 AAACCACTGAGGCCTTGTATTCAGCTGAGCAGCAAGAATGAAGCCAGTGGAATGGTGGCC 185 

AA CCACTGAGGCCTTGTATTCAGCTG GCAGCAAG ATGAAGCC G GAATGGTGGCC 
Sbjct: 182 AAGCCACTGAGGCCTTGTATTCAGCTGGGCAGCAAGGATGAAGCCGGCAGAATGGTGGCC 241 

Query: 186 CCGGCTGTCCAGGAGAAGAAGGTGAAAAAGCGGGTGTCCTTCGCAGACAACCAGGGGCTG 245 

CC C GT CAGGAGAAGAAGGTGAA AAGCGGGTGTCCTTCGC GACAACCAGGGGCTG 
Sbjct: 242 CCCACAGTACAGGAGAAGAAGGTGAAGAAGCGGGTGTCCTTCGCCGACAACCAGGGGCTG 301 

Query: 246 GCCCTGACAATGGTCAAAGTGTTCTCGGAATTCGATGACCCGCTAGATATGCCATTCAAC 305 

GCCCT ACAATGGT AAAGTGTTCTCGGAATTCGATGACCC CTAGATAT CC TT AAC 
Sbjct: 302 GCCCTAACAATGGTGAAAGTGTTCTCGGAATTCGATGACCCACTAGATATTCCGTTTAAC 361 

Query: 306 ATCACCGAGCTCCTAGACAACATTGTGAGCTTGACGACAGCAGAGAGCGAGAGCTTTGTT 365 

ATCAC GAGCTCCTAGACAACAT GTGAG TGACGACAGCAGAGAG GAGAGCTTTGTT 
Sb j c t : 362 ATCACTGAGCTCCTAGACAACATCGTGAGTCTGACGAC AGC AGAGAGTGAGAGCTTTGTT 421 

Query: 366 CTGGATTTTTCCCAGCCCTCTGCAGATTACTTAGACTTTAGAAATCGACTTCAGGCCGAC 425 

TGGATTTT C CAGCC TCTGCAGATTACTTAGACTTTAGAAATCG CTTCAG CC AC 
Sb j c t : 422 TTGGATTTTCCGC AGCCTTCTGCAGATTACTTAGACTTT AGAAATCGGCTTCAGACC AAC 481 

Query: 426 CACGTCTGCCTTGAGAACTGTGTGCTCAAGGACAAGGCCATTGCAGGCACTGTGAAGGTT 485 

CA GTCTGCCT GA AACTG GTGCT AAGGA AA GCCAT GC GGCAC GT AAGGT 
Sb j C t : 482 CATGTCTGCCTCG AAAACTGCGTGCTGAAGGAGAAAGCC ATCGCGGGCACCGTCAAGGTC 541 

Query: 486 CAGAACCTCGCATTTGAGAAGACCGTGAAAATAAGGATGACGTTCGACACCTGGAAGAGC 545 

CAGAACCT GCATT GAGAAG GTGAA AT AG ATGAC TTCGA ACCTGGAA AGC 
Sbjct: 542 CAGAACCTGGCATTCGAGAAGGTTGTGAAGATCAGCATGACATTCGATACCTGGAAAAGC 601 

Query: 546 TACACAGACTTTCCTTGTCAGTACGTGAAGGACACTTATGCCGGTTCAGACAGGGACACG 605 

T CACAGACTT CCTTGTCAGTA GTGAAGGACACTTA GC GGTTCAGACAGGGACAC 
Sbjct: 602 TTCACAGACTTCCCTTGTCAGTATGTGAAGGACACTTACGCTGGTTCAGACAGGGACACA 661 

Query: 606 TTCTCCTTCGACATCAGCTTGCCCGAGAAGATTCAGTCTTATGAAAGAATGGAGTTTGCT 665 

TTCTCCTT GA ATCAGC T CC GAGAA AT CAGTCTTATGAAAGAATGGAGTT GC 
Sbjct: 662 TTCTCCTTTGATATCAGCCTACCGGAGAAAATCCAGTCTTATGAAAGAATGGAGTTCGCC 721 

Query: 666 GTGTACTACGAGTGCAATGGACAGACGTACTGGGACAGCAACAGAGGCAAGAACTATAGG 725 

GTGT CTACGAGTG AA GG CAG CGTACTGGGACAGCAACA AGGCAA AACTA AGG 
Sbjct: 722 GTGTGCTACGAGTGTAACGGCCAGTCGTACTGGGACAGCAACAAAGGCAAAAACTACAGG 781 

Query: 726 ATCATCCGGGCTGAGTTAAAATCTACCCAGGGAATGACCAAGCCCCACAGTGGACCGGAT 785 

ATCA C GGGC GA T A ATC ACCCAGGGAATGAC AGCC ACA TGG CCGGAT 
Sbjct: 782 ATCACCAGGGCCGAACTCAGATCCACCCAGGGAATGACTGAGCCGTACAATGGGCCGGAT 841 

Query: 786 TTGGGAATATCCTTTGACCAGTTCGGAAGCCCTCGGTGTTCCTATGGTCTGTTTCCAGAG 845 

TT GGAAT TC TTTGACCAGTTCGG AGCCCTCGGTGTTCCT GG CTGTTTCCAGAG 
Sbjct: 842 TTTGGAATCTCTTTTGACCAGTTCGGGAGCCCTCGGTGTTCCTTCGGCCTGTTTCCAGAG 901 

Query: 846 TGGCCAAGTTACTTAGGATATGAAAAGCTAGGGCCCTACTACTAGTGA CTGCAGG 900 

TGGCC AGTTA T GG TATGAAAAGCT GGGCCCTA TACTAGTGA CTGCAG 
Sbjct: 902 TGGCCTAGTTATCTGGGGTATGAAAAGCTGGGGCCCTATTAC'TAGTGAGTTGACTGCAGT 961 



Query: 
Sbjct : 



901 TGACAG 906 

TGACAG 
962 TGACAG 967 
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Score =^1366 {480.9 bits). Expect = 1.3e-139, P = 1.3e-139 
Identities = 255/284 (89%), Positives = 270/284 {95%) 

Query: 2 MAVDIEYRYNCMAPSLRQERFAFKISPKPSKPLRPCIQLSSKNEASGMVAPAVQEKKVKK 61 

MAVDIEY Y+ MAPSLR+ERF FKISPK +KPLRPCIQL SK+EA MVAP VQEKKVKK 
Sbjct: 1 MAVDIEYSYSSMAPSLRRERFTFKISPKLNKPLRPCIQLGSKDEAGRMVAPTVQEKKVKK 60 

Query: 62 RVSFADNQGLALTMVKVFSEFDDPLDMPFNITELLDNIVSLTTAESESFVLDFSQPSADY 121 

RVSFADNQGLALTMVKVFSEFDDPLD+ PFNITELLDNIVSLTTAESESFVLDF QPSADY 
Sbjct: 61 RVSFADNQGLALTMVKVFSEFDDPLDIPFNITELLDNIVSLTTAESESFVLDFPQPSADY 120 

Query: 122 LDFRNRLQADHVCLENCVLKDKAIAGTVKVQNLAFEKTVKIRMTFDTWKSYTDFPCQYVK 181 

LDFRNRLQ +HVCLENCVLK+KAIAGTVKVQNLAFEK VKIRMTFDTWKS+TDFPCQYVK 
Sbjct: 121 LDFRiSIRLQTrffiVCLENCVLKEKAIAGTVKVQNLAFEKVVKIRMTFDTWKSFTDFPCQYVK 180 

Query: 182 DTYAGSDRDTFSFDISLPEKIQSYERMEFAVYYECNGQTYWDSJORGKNYRIIRAELKSTQ 241 

DTYAGSDRDTFSFDISLPEKIQSYERMEFAV YECNGQ+YWDSN+GKNYRI RAEL+STQ 
Sbjct: 181 DTYAGSDRDTFSFDISLPEKIQSYERMEFAVCYECNGQSYWDSNKGKNYRITRAELRSTQ 240 

Query: 242 GMTKPHSGPDLGISFDQFGSPRCSYGLFPEWPSYLGYEKLGPYY 285 

GMT+P++GPD GISFDQFGSPRCS+GLFPEWPSYLGYEKLGPYY 
Sbjct: 241 GMTEPYNGPDFGISFDQFGSPRCSFGLFPEWPSYLGYEKLGPYY 284 
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Based on this alignment, black outlined amino acid residues indicate regions of conserved 
sequence (i.e., regions that may be required to preserve structural or functional properties); 
greyed amino acid residues can be mutated to a residue with comparable steric and/or chemical 
properties without altering protein structure or function (e,g. L to V, I, or M); non-highlighted 
amino acid residues can potentially be mutated to a much broader extent without altering 
structure or function. 



Q63759_PP1_RAT - 

AC01d485_A .M 

O08541_PPi_MOUSE .1 

AAD33215_PPPiR5_HUMAN MIQVLDPRPLTS S VMPVdI 



Qd3759_PPl_RAT 
AC01d485_A 
O08541_PPl_MOUSE 
AAD332 1 5_PPP 1 R5_HU MAN 

Q63759_PPi_RAT 
AC0164S5_A 
O08541_PPl_MOUSE 
AAD332 1 5_PPP 1 RS_HUMAN 

Qd3759_PPl_RAT 
AC016485_A ^ 
O08541_PPI_MOUSE 
AAD33215__PPP 1 R5_HUMAN 

Q63759_PP1_RAT 
AC016485__A 
O08541_PPl_MOUSE 
AAD332 1 5_PPP i R5_HUMAN 

Q63759_PP1_RAT 
AC0164S5_A 
008541 TP1_M0USE 
AAD33215_PPP1R5 HUMAN 




FIG. 31 



CTGTCTCCTGCATTCTCCTGA AACCTTCATCrAr.ArAATCrrTrrrAArrTrArTr.r.r- 

TACTACCGCTTTGTCTCGCAGAAGAACATGGAGGACTACCTGCAAGCCCTAAACATC 

AGCTTGGCTGTGCGGAAGATCGCGCTGCTGCTGAAGCCGGACAAGGAGATCGAACA 

CCAGGGCAACCACATGACGGTGAGGACGCTCAGCACCTTCCGAAACTACACTGTGC 

AGTTTGATGTGGGAGTGGAGTTTGAGGAGGACCTCAGGAGCGTGGACGGACGAAAA 

TGCCAGATCTCATTCGTCGGTTCGGATCCAAGCCAGTTCTGTGGTCAGCAAGGCTCC 

CCTCTGGGCAGGCCCCCTGGTCAGAGGGAGTTTGTATCCTCAGGGAGGAGTTTGCGG 

CTGACCTTCCGCACACAGCCTTCCTCGGAGAACAAGACTGCCCACCTCCACAAGGGC 

TTCCTGGCCCTCTACCAAACCGTGGCCTTAAGTGGAAGCTTGAGTGACAGCTGAGGC 

TGGGGACTCAGGGACACCTGGGCTGGATCCCAGCCCTGCC 
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MPPNLTGYYRFVSQKNMEDYLQALMSLAVRKIALLLKPDKEffiHQGNtiMTVRTLSTFR 

NYTVQFDVGVEFEEDLRSVDGRKCQISFVGSDPSQFCGQQGSPLGRPPGQREFVSSGRSL 

RLTFRTQPSSENKTAHLHKGFLALYQTVALSGSLSDS 
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Score = 355 (125.0 bits). Expect = l.Oe-31, P = l.Oe-31 
Identities - 68/70 (97%), Positives = 70/70 (100%), Frame = +2 

Query: 3 8 MPPNLTGYYRFVSQKNMEDYLQALNISLAVRKIALLLKPDKEIEHQGNHMTVRTLSTF^ 217 

MPPNLTGYYRFVSQKNMEDYLQALNISLAVRKIALLLKPDKSIBHQGNHiyr^^ 
Sbjct: 1 MPPNLTGYYRFVSQMVIEDYLQJUl^ISLAVRKIALLLKPDKEIEHQGNHMTVRTLST 60 

Query: 218 YTVQFDVGVE 247 

YT+QFDVGV+ 
Sbjct: 61 YTLQFDVGVQ 70 



FIG. 34 



CTGTCTCCTGCATTCTCCTGAAACCTTCATCCACACAATGCCTCCCAACCTCACTGGCTACTACCGCTTT 
GTCTCGCAGAAGAACATGGAGGACTACCTGCAAGCCCTAAACATCAGCTTGGCTGTGCGGAAGATCGCGC 
TGCTGCTGAAGCCGGACAAGGAGATCGAACACCAGGGCAACCACATGACGGTGAGGACGCTCAGCACCTT 
CCGAAACTACACTGTGCAGTTTGATGTGGGAGTGGAGTTTGAGGAGGACCTCAGGAGCGTGGACGGACGA 
AAATGCCAGACCATAGTAACCTGGGAGGAGGAGCACCTGGTGTGTGTGCAGAAAGGGGAGGTCCCCAACC 
GGGGCTGGAGACACTGGCTGGAGGGAGAGTTGCTGTATCTGGAACTGACTGCAAGGGATGCAGTGTGCGA 
GCAGGTCTTCAGGAAGGTCAGATAGCCGGAGAGGAGCCAAGATCCCTCCAGACAGCACCAGCTCACAGAC 
GCTCTTGTTGTGCCCCCTTCAAGCCCAGATTGTGCCAGATCTCATTCGTCGGTTCGGATCCAAGCCAGTT 
CTGTGGTCAGCAAGGCTCCCCTCTGGGCAGGCCCCCTGGTCAGAGGGAGTTTGTATCCTCAGGGAGGAGT 
TTGCGGCTGACCTTCCGCACACAGCCTTCCTCGGAGAACAAGACTGCCCACCTCCACAAGGGCTTCCTGG 
CCCTCTACCAAACCGTGGGTGAGTGTCCCTCCTGGGGGTGCAGGGAGGGAGCCTCTGTTCCCAGCCATGA 
CCCTGGTATCTTCAAGCCTTAAGTGGAAGCTTGAGTGACAGCTGAGG 
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MPPNLTGYYRFVSQKNMEDYLQALNISLAVRKIALLLKPDKEIEHQGNHMTVRTLSTFRNYTVQFDVGVE 
FEEDLRSVDGRKCQTIVTWEEEHLVCVQKGEVPNRGWRHWLEGELLYLELTARDAVCEQVFRKVR 
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Score - 712 (250,6 bits). Expect = i.5e-69, P = 1.5e-69 
Identities = 133/135 (98%), Positives - 135/135 (100%), Frame 
+2 

Query: 38 MPPNLTGYYRFVSQKmEDYLQALNISIAWKIALLLKPDKEIEHQGtmiOTRTLSTFRN 217 

MPPNLTGYYRFVSQKNMEDYLQALNISIAWKIALLLKPDKEIEHQGNHMTVRTLSTFRN 
Sbjct: 1 MPPNLTGYYRFVSQKNMEDYLQAmiSI^VRKIALLLKPDKEIEHQGNHMTVRTLS 60 

Query: 218 YTVQFDVGVEFEEDLRSVDGRKCQTIVTWEEEHLVCVQKGEVPNRGWRHWLEGELLYLEL 397 

YT+QFDVGVEFEEDLRSVDGRKCQTIVTWEEEHLVCVQKGEVPNRGWRHWLEGE+LYLEL 
Sbjct: 61 YTLQFDVGVEFEEDLRSVDGRKCQTIVTWSEEHLVCVQKGEVPNRGWRHWLEGEMLYLEL 120 

Query: 398 TARDAVCEQVFRKVR 442 

TARDAVCEQVFRKVR 
Sbjct: 121 TARDAVCEQVFRKVR 135 
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MPPNLTGYYRKVSQKNMEDYLQALNI S LAVRK I ALLLKPDKEI EHQGN.H 
MP P N LTGYYRFVSQKMMEDYLQALNI S LAVRK I ALLLKPDKEI EHQGNH 
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